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ABSTRACT 


The goal of this study was to formulate and estimate a 
model of the relationships between reading strategies and reading 
comprehension. The literature on reading strategies and reading 
comprehension is dominated by a psycholinguistic theory of reading. 
More recently, however, several researchers have suggested that reading 
is an abstractive-constructive procedure. Whereas the focus of 
much of the psycholinguistic approach has been on the identification 
of cueing strategies through the analysis of children's reading 
miscues, the focus of the abstractive-constructive approach has been 
on the identification of discourse processing strategies through 
the analysis of children's reading recalls. 

Miscue analysis is well developed and well understood by 
many teachers of reading. Recall analysis on the other hand is still 
at the experimental or research stage. Thus, while it is correct 
to refer to a cueing strategy theory of reading, it may still be 
premature to refer to a discourse processing theory of reading. 
Nevertheless, the basic assumption in this study was that the cueing 
strategies posited by the cueing strategy theory and the discourse 
processing strategies posited by the discourse processing theory 
would be complementary strategies. hats si each set of strategies 
would be effective determinants of reading comprehension over-and- 
above the other set, other things being equal. 


The study was structured into three levels or stages of 
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analysis: a theoretical level, a measurement level, and a statistical 
level. Efforts were made to keep the levels isomorphic to each 
other, to facilitate the constant interplay between theory and research, 
The major problem in the Study was the large number of measured 
variables in relation to the case base of 94 grade four pupils. 
Though there were only four cueing strategies, the rudimentary or 
embryonic state of discourse processing theory meant that the researcher 
had to examine two facets of discourse processing, the content of 
reading recalls and their Structure, which together included twenty- 
nine variables. Thus, there were thirty-three independent variables 
which is far too many for model building purposes. Two methods of 
model simplification were used. Variables which were inadequately 
measured or which conveyed little information over those of other 
variables were dropped. The remaining variables were clustered 
into groups as determined by the theory, and those in each group 
were aggregated through the use of confirmatory factor analysis in 
the case of cueing strategy variables, and through exploratory factor 
analysis in the case of discourse processing variables. As a con- 
sequence of the application of these measurement techniques six 
composite variables were developed. There were two cueing strategies, 
the Grapho-Phonic and the Syntactic-Semantic; a Content of recall 
strategy; and three Structure of recall strategies, a Descriptive, 
an Associative, and an Integrative. 

Four basic models were estimated using ordinary least squares 
regression procedures. On the basis of the estimates of the four 
basic models (a cueing strategy model, a content sub-model, a structure 


sub-model, and an integration of the cueing strategy and discourse 
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processing models) three integrated models of reading comprehension 
were formulated and estimated. Decision-making at the model building 
Stage was based on incremental model building techniques. These 
necessitated a second-order factor analysis in which the discourse 
processing strategies were finally identified as the Concatenation 

of information, the Association of information, and the Synthesis 

of information. 

The results showed that the Syntactic-Semantic cueing strategy 
and the Synthesis of information discourse processing strategy had 
the greatest effects on reading comprehension. The final model 
clearly demonstrated that reading comprehension can best be explained 
in terms of an integrated model in which strategies suggested by both 
cueing strategy theory and discourse processing theory play important 
roles. The relevance of the research for pedagogical practice, 
and some suggestions for further research in modeling the process 


of reading comprehension were made in the conclusion to the study. 
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CHAPTER I 
INTRODUCTION TO THE STUDY 


Statement of the Problem 

Comprehension in reading involves the use of abstractive and 
constructive strategies. As a reader reads he abstracts or selects 
information from the text which he assimilates into his already existing 
repertoire of knowledge such that he is able to reconstruct or compose 
his own interpretation of the passage. Recently two schemes have been 
developed for examining how readers perform these Operations; namely, 
miscue analysis and recall analysis. To date, no attempt has been made 
to investigate the similarities and differences of the two procedures 
nor to assess the compatibility of the theoretical underpinnings upon 
which the analyses are based. Such an undertaking was the major concern 
of this study. 

Proponents of miscue analysis have developed a theory of read- 
ing based upon their understandings about reading and supported by the 
observations of what readers do as they read orally. The formulation 
of the theory gained impetus in the early 1960's when the well known 
Goodman-Goodman-Burke research team undertook studies involving the 
qualitative analysis of oral reading errors. At that point, it seems, 
the researchers intuitively believed that reading was a complex and 
integrated process rather than a simple precise process. They sought 
confirmation of their beliefs by carefully observing the behavior of 
children as they read orally, followed by the meticulous scrutinizing 


of each miscue that had occurred in order that they might understand 
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the processes that readers used as they converted graphic print into 
oral language and meaning. The insights gained from their research 
culminated in a taxonomy of reading cues and miscues (Goodman, 1969) 
as well as a relatively cohesive theory of reading comprehension (1970). 
Once they had confirmed the interplay of the three variables 
they had thought to be important to comprehension (letter-sound relation- 
ships, grammatical structure and contextual cues) the team attempted 
to have their theory substantiated by several doctoral candidates 
who were working with the Goodman group in the early 1970's. Such studies, 
like those of the Goodmans', were still descriptive in nature. However, 
during the late 1970's the theory was tested more rigorously by using 
larger data sets and inferential analytic techniques (Walker, 1975; 
Hood & Kendall, 1975; Beebe, 1980). As a result, a reasonably well 
developed theory of reading comprehension has been established whereby 
certain miscue phenomena are known to influence reading comprehension. 
Recall analysis, on the other hand, is still at the exploratory 
Stage and, as yet, the advocates of this procedure have not formulated 
a well defined theory of reading comprehension based upon their obser- 
vations of readers' recalls of passages. Recall analysis procedures, 
then, do not have as strong a theoretical base as do miscue analysis 
procedures; rather, they are dependent upon the basic assumption that 
readers abstract information from print, relate it to their background 
knowledge and are then able to reconstruct a meaningful interpretation 
of the text. It should be kept in mind, however, that no theory is 
completely developed; that is, it is always possible to reformulate 
or modify the theory in order to make it more precise and explicit. 


Work in the area of recall analysis surfaced somewhat later 
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than the major thrust in miscue analysis. Kintsch and colleagues had a 
Significant influence in the trend toward looking at what readers 
recalled, after reading a story, as a means of evaluating how the reader 
was processing or converting print to meaning (Kintsch § Keenan, 1973). 
Several other researchers have followed suit and have developed various 
schemes for assessing what it is that readers do as they interact with 
written discourse. To date, several categorical systems for analyzing 
the oral recall of stories have been devised but, as yet, no researcher 
has formulated an explicit theory of reading comprehension based upon 
the phenomena believed to underlie discourse processing. This is, in 
a large part, due to the fact that the phenomena underlying the process- 
ing have not been clearly identified. Rather, general postulates have 
been put forth in the form of an embryonic theory of discourse processing. 
Kintsch andvan Dijk (1978) have probably been the most explicit 
in specifying the mental operations that underlie the processing of 
text and the subsequent production of a recall of a text. They claim 
that three sets of operations are involved. 
First, the meaning elements of a text become organized into 
a coherent whole, a process that results in multiple processing 
of some elements and, hence, in differential retention. A 
second set of operations condenses the full meaning of the 
text into its gist. These processes are complemented by a 
third set of operations that generate new texts from the 
memorial consequences of the comprehension processes. (p.363) 
In order to perform these operations, Kintsch and van Dijk have found 
that readers transform, reproduce and reconstruct text information 
during reading and during recall. | 
It is, of course, recognized by the present researcher that 


such rudimentary or underdeveloped theory serves a vital purpose in 


that it identifies the essential assumptions on which research can be 
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based and, therefore, provides a starting point in theory development. 
As research findings delineate the phenomena underlying the embryonic 
theory, the theory can be revised, elaborated and clarified into a 
more explicit and comprehensive statement of the relationships between 
the factors affecting reading comprehension. 

At this point in time it would be premature to regard the basic 
assumption that readers abstract, integrate and reconstruct information 
during reading as a well developed theory of reading comprehension. 
However, in the interests of parsimony, the embryonic theory underlying 
recall analysis will be referred to as a theory, but bearing in mind 
that it is only an implied theory rather than an explicit theory. The 
theory underlying miscue analysis is, hereafter, referred to as cue 
selection or ey theory and the theory underlying recall analysis is 
called discourse processing theory. The two methods have many similar- 
ities and some differences. Likewise, the theories underlying the 
analyses have much common ground but each also has some unique aspects. 
A brief overview of the underlying theories will set the stage for the 


current study. 


Cue Selection Theory 

As early as 1908 Huey indicated that "We have surely come to 
the place where we need to know just what a child normally does when 
he reads, in order to plan a natural and economic method of learning 
to read (p.9)"". Huey's insight into the need to understand what a 
child does when he reads served as a turning point in the way educators 
began to think about reading later in the century. Thorndike (1917), 


like his contemporary Huey, was a notable exception among early inves- 
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tigators when he generated the interrelated and complex concept of read- 
ing that has formed the basis of much of the research and theorizing 
during the latter part of this century. In his well known paper 
"Reading as reasoning: A study of mistakes in paragraph reading," 


Thorndike pointed out that: 


Reading is a very elaborate procedure, involving a weighing 
of each of many elements in a sentence, their organization 
in the proper relations one to another, the selection of 
certain of their connotations and the rejection of others, 
and the cooperation of many forces to determine final 
responses. (1917:323). 
Continuing with his description of the complexity, Thorndike emphasized 
that: 
The mind is assailed as it were by every word in the paragraph. 
It must select, repress, soften, emphasize, correlate and 
organize. (p.329) 

Since that time a great deal of interest has been focused on 
attempting to identify the mental processes that readers use. During 
the 1950's and 1960's considerable emphasis was placed on factor 
analytic techniques designed to identify the postulated dimensions of 
reading comprehension which were thought to reflect the processes under- 
lying the ability to comprehend (see Harris 1948; Holmes §& Singer 1964; 
Davis 1964; and Spearritt 1972). Also working at that time was Carroll 
(1964) who suggested that a fruitful theoretical analysis of reading 
must not rely solely on psychological understandings of the mental 
processes but must concern itself with other relevant disciplines. One 
such discipline that has made a notable contribution to an understanding 
of the reading process is linguistics (see Bloomfield § Barnhart 1961; 
Fries 1962; Lefevre 1964; Wardaugh 1969; and Chomsky 1957). In the 


late 1960's and early 1970's Kenneth and Yetta Goodman attempted to 


synthesize the ideas of psychologists and linguists into a psycho- 
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linguistic theory of reading based upon their observations and evaluations 
of the errors that children made while reading aloud. The scheme devised 
by the Goodmans allowed investigators, through the qualitative analysis 
of oral reading errors, to observe the strategies readers were using. 

The theory underlying miscue analysis posits that reading 
behavior involves more than Simply the identification of words and letters 
in a precise and sequential manner. Rather, it is claimed, reading 
involves the processing of all types of information that are available 
to the reader as he attempts to construct meaning from printed material. 
This information includes: (a) the configuration of letters in a line 
of print, sentence, or paragraph; (b) the Syntactic, or grammatical 
cues inherent in that line, sentence or paragraph; (c) the semantic, 
or meaning cues associated with the reading material; and (d) the 
interrelationships among (a), (b) and (c) with the reader's repertoire 
of prior knowledge, including knowledge about language. The way in 
which the reader selects and balances these cues during reading is 
referred to as the use of cue selection or cueing strategies. 

The claim, then, is that the ability to understand print 
depends as much on what the reader brings to the reading situation 
as it does upon the graphics presented on the page. This notion of the 
importance of a reader's already acquired syntactic and semantic 
abilities interacting with school-learned graphic and phonic abilities 
to produce comprehension during reading, seems to have heralded a whole 
new era of interest in the study of prose comprehension despite the 
many problems inherent in the measurement of comprehending ability. 

This willingness to investigate reading comprehension despite 


its imprecision, may be due to at least two factors. First, many 
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investigators have lost faith in the idea that carefully controlled 
laboratory-type experiments are generalizable to the natural class- 
room setting (Kish, 1975). Second, and perhaps more important, is 
the fact that it is now easier to conduct research and develop theories 
related to reading than it was ten years ago, due to the developments 
in both computer processing capabilities and linguistics. 

Perhaps the most important contribution of the computer, 
for this, study at least, is the fact that it can carry out the nec- 
essary calculations for estimating the structural parameters of 
measurement models which have been designed to be isomorphic with 
the theory. That is, once a theory has been constructed and techniques 
designed to measure the underlying theoretical constructs, a stat- 
istical model composed of sets of equations isomorphic to the meas- 
urement model can be selected for estimation purposes. (See the 


section on model building which follows). 


Discourse Processing Theory 

Another reason that theorists have turned to prose processing 
is the concomitant development of text grammars (Mandler and Johnson, 
1977; and Thorndyke, 1977) which allow a researcher to analyze a 
piece of prose into its constituent parts. It seems that stories 
exhibit conventional patterns of organization; the main protagonist 
is introduced, he acquires a goal and attempts to achieve it. Van 
Dijk in several studies (Kintsch and van Dag kee 1973 se cvene Did ke 107 7 < 
and van Dijk and Kintsch, 1977) also found that when subjects were 
asked to read and summarize or read and recall passages there was 


a great deal of consistency in what was recalled and what was included 
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in a summary. The common propositions, or units of information, 

found in the recalls formed a short Story and were very similar to 
the content of summaries. These consistently recalled propositions 

he called the macro-structures of the story and, in effect, they 
formed a global reconstruction of the passage that was read. The 
propositions constituting such a macro-structure tended to deal 

with the introduction of the main character, the character's goals, 
the actions leading to the goals and the results from the attempts. 
Propositions concerned with settings, mental actions and other details 
tended to be ignored. 

From investigations such as these, it has been claimed 
that readers remember the gist or global interpretation of a story 
because of the background knowledge they have of what constitutes 
a story. In other words, because of prior experiences within a 
reader's life, he is able to bring a familiarity with "stories" 
to the current reading situation which allows him to interact with 
the print or graphics in such a way that he is able to organize 
and relate together the complex episodes that intertwine as the 
story unfolds. 

Research on continuous discourse comprehension actually 
dates back to the work of Bartlett (1932) who put forth the view 
that readers construct meaning while reading and then remember 
what they have read via an active process of reconstruction of infor- 
mation in which the present knowledge System of the reader forms a 
framework that interacts with the new information coming from the 
fextingLater; Gomulicki (1956), Gauld and Stephenson (1967) and 


Zangwill (1972) suggested that an abstractive process is involved 
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during comprehension and recall; that is, non-essential information 
within a text is eliminated so that the gist of the text falls 
within the scope of being able to be recalled. 

Tierney, Bridge and Cera (1978) claim that continuous 
discourse processing operations involve both constructive and abstract- 
ive processes. Based on a study of grade three children, they found 
that readers seemed to utilize abstractive processing whereby they 
attempted to: (1) "glean what might be considered relevant units 
from the text; and (2) summarize the ideas into a manageable form 
in accordance with what can be handled by the memory system (p. 552)", 
At the same time, they claim, readers are constructing compre- 
hension by "using information from the text in association with 
their background of knowledge. . .(p. 554)'"'. In order to achieve 
a meaningful interpretation of print, readers make transformations 
of the text which involve simplifications (omissions), consolid- 
ations (additions) and sometimes retransformations (substitutions). 

Readers, it seems, selectively process text using information 
both from the text and from their knowledge of the world as they 
construct an interpretation based upon the integration of the two 
sources of information. Such a view of what readers are doing as 
they comprehend is clearly in the forefront of current reading theories. 
Recall analysis, or the analysis of the recalls that readers give 
after reading a story, was introduced as a viable means of looking at 
the processing strategies that readers use during silent reading. 
Miscue analysis, as pointed out above, used as its data base oral 
reading errors. This procedure was based on the assumption that 


the miscues were representative of the underlying mental and language 
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processes utilized during oral as well as during silent reading. 
Many researchers, however, were unhappy with such an assumption 

and have, therefore, devised a new procedure for investigating 

the strategies of silent readers. In addition, many researchers 
were dissatisfied with the sentence level analysis put forth by 
Chomsky (1957) and by miscue advocates (since miscue analysis is 
conducted mainly at a sentence level). Instead, they wanted the 
analysis to be based on the continuous recall of connected discourse; 


hence, the term discourse processing theory. 


Purposes of the Study 

It would appear that the cue selection theory of reading 
comprehension put forth by the Goodmans in the mid 1960's and the 
discourse processing theory suggested by advocates of recall analysis 
(see van Dijk, 1977; Frederiksen, 1977; Kintsch and van Dijk, 
1978; and Tierney et al., 1978) are both based on the concept of 
the abstractive/constructive processing that occurs as readers 
attempt to integrate their life and language experiences with the 
graphics of the text. The purposes of this study, then, were twofold: 
(1) to clarify the theory underlying recall analysis; and (2) to 
integrate the two theories of reading comprehension. This task 
required, first of all, the formulation and specification of the 
cue selection theory followed by the formulation and specification 
of a cohesive discourse processing theory. The formulation and spec- 
ification of the relationships between the two theories then had to 
be considered. In order to estimate the complementary nature of 


these two theories, an integrated model elucidating the theories 
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was tested by estimating the magnitude and evaluating the sig- 
nificance of the parameters of the cue selection theory while taking 
into account the theory of discourse processing and vice versa. 

In this way, a model of the relationships between reading strategies 


and reading comprehension was formulated and estimated. 


Significance of the Study 

During the 1960's, a large number of reading models were 
formulated. Many of these models tended to deal with the organiz- 
ation of skills and abilities (Gray, 1960; Robinson, 1966) or with 
the processes of reading based on a psycholinguistic theory (Goodman, 
1966; Ruddell, 1969). Some models dealt with specific parts of 
the reading process (see Gibson et al. 1962 on perception; Singer 
1966, on cognition) or with the interaction between physiological 
and cognitive processes (see Davis, 1964). Still others formulated 
models that were intended to be comprehensive (see McCullough, 1968; 
Spache, 1963; Strang, 1965). While many of these models may have 
been based upon some empirical data, few have been empirically or 
Statistically tested. Perhaps the most common reason for this lack 
of rigorous evaluation has been the fact that many of the parameters 
of the models have been unmeasureable and/or inadequately defined. 
Further, most of the models have been presented as extremely complex 
entities with numerous feedback loops which until recently defied 
estimation. The best, then, that these models could do was to 
present a theoretical position on what seemed to be happening during 
reading comprehension. 


Two trends in research seemed to emerge during this era: 
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(1) a trend toward research in reading that focused on the explan- 
ation of reading phenomena in smaller and smaller units; and (2) 

a trend toward the construction of theoretical models to represent the 
processes of reading in a causal chain of events (Holmes and Singer, 
1964). Researchers began to use the theoretical models as a guide 
for determining what variables and relationships needed to be studied 
in greater detail. They could then hypothesize where the smaller 
units of the investigation fitted into the overall theoretical 
structure with the result that the theoretical model could be modif- 
ied if need be. Such closely interdependent and mutually directed 
theory construction is, of course, the ideal relationship between a 
theoretical model and research. But "essential for the attainment 

of this ideal relationship," as Singer (1970. -p.. 151) noints out 

"is the formulation of a theory on which the model is based in such 

a way that testable hypotheses can be derived from it." This, 2g 
Many instances, had not been done, even by the late 1970's, 

Singer in a later article (1976) was still lamenting the 
fact that many models in reading were not being empirically tested. 
Models he claimed: 

...need to be put to empirical and statistical tests to 
determine whether they can explain and predict reading 
behavior. Evidence from statistically determined models 
of reading and from a cursory review of development of 
language, cognition, and reading suggest that a series 

of models is necessary to account for quantitative and 
qualitative changes in systems and subsystems associated 
with improvements in reading achievements as individuals 
progress through school. Also, the models will, of course, 
have to be updated as new concepts are formulated.(p. 650) 
Through such a means it would be possible to determine 
empirically the heuristic and explanatory value of models 


that are currently being used explicitly or implicitly 
in teaching and in research. (p. 651) 
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As yet, there seems to be a lack of studies concentrating 
on incorporating new concepts into already existing theories in such 
a way that the up-dated models can be tested and evaluated. It 
is for this reason that the present study may have theoretical and 
practical significance. If significant relationships between the 
parameters of the discourse processing theory and reading comprehension 
still exist while taking into account the effects of cue selection 
strategies, then a complementary relationship between the two theories 
will have been established. This, in effect, would mean that the 
predictors of both theories contribute toward reading comprehension 
and that the ability to analyze and Synthesize the incoming inform- 
ation of connected discourse accounts for reading competency over- 
and-above the strategies that children use to select cues from their 
background knowledge and from the printed page in order to compre- 
hend. It is important to know that if teachers can develop an abil- 
ity within readers to relate sentences and parts of sentences to 
one another within passages that comprehension will likely increase 
more than if teachers simply concentrate on attempting to develop 
an awareness that print must sound right and must make sense a 
sentence at a time. 

Further, by empirically estimating an integrated theories 
model, one can evaluate the relationships between the parameters 
of each model such that it may be possible toipredicr that *i fea 
parameter in theory one is increased it will likely produce a con- 
comitant increase in another parameter of theory two. For example, 
do children who tend to read exactly and precisely, that is, who are 


high in the use of grapho-phonic skills, give recalls that indicate 
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they have tried to memorize verbatim from the text rather than 
reconstructing the story in their own words? If so, this indicates 
to teachers the dangers involved in a reading program that always 
demands a precise, accurate pronunciation of each word. Perhaps 
such an approach is giving that child a false impression of what 


reading is all about. 


Theory and Model Building 

A theory is a verbal statement of what are believed to be 
the relationships of phenomena underlying some behavior. How does 
a young child learn to read? What happens in the mind of the student 
during the comprehension of printed material? Answers to questions 
such as these take the form of theoretical statements, which require 
analysis of unobservable, internal thought processes (Calfee and 
Drum, 1978). The analysis begins when the researcher gathers together, 
from whatever knowledge is available and from practical experience, 
a set of ideas that tentatively suggests or hypothesizes the actions 
and interactions that are working together to produce the behavior. 
A theory, then, attempts to account for what it is that allows or 
prompts the behavior in question. 

The word 'model'' has been used or misused to describe 
virtually any attempt to specify a system of behavior that is to 
be studied. A model has often meant the physical replica of a system; 
for example, an aircraft designer constructs a model so as to study 
its behavior in a wind tunnel. In the reading literature the term 
model seems to be nee in a variety of vague and ambiguous ways. 


Some researchers are adamant that theories and models constitute 
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two distinct domains (Pearson, 1978; Kingston, 1970). Theories 
are usually defined as descriptions of a set of relationships. 

To date, however, the present researcher has yet to find a clear 
Statement of what constitutes a model. Models are talked about, 
as Singer and Ruddell (1976) exemplify in their "Introduction to 
Models" section of the second edition of Theoretical Models and 
Processes of Reading, but they are not defined. The closest thing 
to a definition occurs in Venezky, Massaro and Weber (1976) when 
they describe what a good model should do. 

A good model is one which organizes complex and seemingly 
unrelated data in an interesting manner, and which gener- 
ates testable hypotheses. In this sense, a good model 
for reading process is one that reveals its limitations 
in a hurry; that is, it leads to experiments which them- 
selves produce data for building an improved model. (p. 690) 

To some people the word model suggests an attempt to con- 
struct a microcosm of the system under study in the sense that the 
model will mimic or represent the behavior of its macro-counterpart. 
This is one kind of misconception that seems to have occurred over 
and over again in reading models (Venezky et al., 1976). Almost 
every aspect of reading behavior has tried to be incorporated into 
one global, comprehensive rendition of reading ability. Behavior 
systems are far too complicated to permit such ambitious under- 
takings. Models are built for specific purposes so that what is 
included in a model depends largely on the decisions which it will 
help the researcher, analyst, or practitioner to make. That is, 
there are different models for the same system, as is evident in 


reading, and which model is used will depend on the purpose of the 


“model. For example, a model of early reading for the purpose of 
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planning a remedial reading program would be quite different from a 
model of early reading for planning a classroom library. 

Sometimes a model is depicted as a diagram with an elaborate 
and extensive explanation of the reading behavior the diagram is 
attempting to capture (Gough, 1976; Ruddell, 1969). Sometimes, 
as well, models seem to be thought of as the statement of sets of 
operations (a theory really) which is then tested on empirical data 
(Kintsch and van Dijk, 1978). Still, at other times a model seems 
to be describing either a study complete with its underlying theory 
(LeBerge and Samuels, 1976) or a study which is simply a "'take off" 
or an extension of other studies (Anderson, Goldberg and Hidde, 
1976). There seems to be no clear consensus in the reading field 
as to what constitutes a model and how it differs from a theory. 
Since this study is concerned with the formulation and estimation 
of a model of the relationships between reading strategies and 
reading comprehension, it would seem essential first, to describe 
what the present researcher perceived a model to be, and second, 
to demonstrate the sequence of steps involved in building a model 
of reading comprehension. 

In this study, a model refers to the specification of the 
interrelationships of the parts of a system. Usually the specif- 
ication of model relationships is made in verbal and diagrammatic 
terms, and/or mathematical terms. A verbal model is proposition- 
like and is usually referred to as the theory, whereas a mathe- 
matical model is a system of equations formulated such that the 
equations represent the set of propositional relationships. Model 


building, then, is nothing more than the method of scientific 
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inquiry; that is, a process of matching theory to empirical evidence. 
The model building strategy is referred to as an incremental modeling 
approach (cf. Duncan, Featherman and Duncan, 1972). Its application 
in education is exemplified in a monograph by Clifton (1978). 

Model building usually starts with the formulation and estim- 
ation of simple and modest models. Work toward more complicated 
Systems is done by integration; that is, by extension and elabor- 
ation. Yet, the necessary oversimplification in the formulation of 
basic models may result in the failure to capture the system adequate- 
ly, and important features are consequently left out. The question 
then becomes not whether the model is adequate for all purposes 
but whether what has been omitted in the simplified model is relevant 
and necessary to the purposes for which the model was constructed. 

Models, then, are often criticized for not being "realistic", 
especially when human behaviors have been summed up in a set of 
mathematical equations. Such criticism misses the point. Models 
are "unreal" by definition since their purpose is not to mirror 
reality but rather to reduce the features of that reality to a more 
manageable form for the purposes of prediction and control (Ball, 


1968, p. 18). 


Some Characteristics of Models 

Models are used in a variety of areas and for a variety 
of purposes. For example, sociologists model the socioeconomic 
career or the course-of one's career; economists use models to 
forecast economic changes; and meteorologists use models to predict 


the weather. Even though the content of these models is different 
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there appears to be a common logic in all of them. All models 
have characteristics in common which can best be expressed as dichot- 
omies. 

Theories versus mathematical models. The two basic ingred- 
ients of any model are theory and facts; and modeling involves 
the combining of these ingredients. However, considerable bodies 
of literature in every behavioral discipline emphasize one ingredient 
to the virtual exclusion of the other. Thus, "theory only" schools 
are concerned with formulating theories that are often untested or 
untestable. The "facts only" school on the other hand is concerned 
with developing, collecting, measuring and improving data. A "facts 
only" example from education would be the collection of macro-data 
such as the between-Province, or between school differences on the 
Canadian Tests of Basic Skills. Undergraduate text books in edu- 
cation are usually representative of the "theory only" school. 

Either of these extreme approaches is difficult to defend. 
Theory has little empirical content and in any case rival theories 
can all too easily be developed. The only way to choose between 
them is on the basis of evidence in the form of facts. As for "facts 
only'', it is true that facts seldom speak for themselves. To be 
useful, facts normally have to be interpreted in terms of the 
relationships postulated by a theory. 

But theory together with relevant facts is still not enough. 
After the theory has been formulated and the facts organized into 
a set of data, the two basic ingredients have to be combined for 
purposes of estimation. Estimating methods are usually based on 


the methods of mathematical statistics, especially the branch of 
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statistics known as statistical inference. Thus, modeling is not merely 
a matter of combining fact and theory. The combination has to be ex- 
pressible in a falsifiable manner in order that the parameters of the 
postulated relationships can be estimated. Mathematical models, then, 
are concerned with statistical estimation of the relationships among 

the facts as formulated by the theory. 

Models are composed of these three interrelated components or 
analytical levels, each of which in the ideal case will be isomorphic 
with the others (though perfect isomorphism is impossible). These 
levels include the theoretical level, the measurement level and the 
estimation level. The first is called the theoretical model or the 
theory; the second, the measurement or auxiliary model; and the third, 
the statistical or mathematical model (cf. Intriligator, 1978, chapter 1). 

Deterministic versus probabilistic models. Sometimes mathema- 
tical equations may be formulated which express the behavior of a system 
in purely deterministic terms, though this is rarely the case in be- 
haviors associated with human beings. Almost invariably in education, 
probabilistic elements will have to be included in the equation. This, 
in effect, means that unknown or unmeasured predictors of the behavior 
in question are operating to produce the behavior in addition to those 
elements which have been identified. Often these unknown entities are 
called residuals (what's left over), error terms, or disturbance terms. 
The best that can be achieved in formulating models of human behaviors 
is the construction of probabilistic models. 

Simulation versus solvable models. For most systems of 
behavior that are malas aly simple, it is possible to solve the set 


of equations constituting the mathematical model that are analogous to 
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the measurement model and the theory. Thus, the behavior of the system 
can be expressed in general formulae. This, of course, is the ideal. 
Often the equations in the mathematical model can be written down but, 

for various reasons, are unsolvable. There may be too many unknowns 

or the theory may be so complex that an isomorphic mathematical analogue 
cannot be developed. In these situations it is sometimes possible to 
simulate the behavior of the system under a range of different conditions; 
that is, to give one specified relationship a value and then see how 
other relationships operate in conjunction with it. 

More frequently, though, so-called models are formulated which 
are unsolvable because the concepts or phenomena of the model are un- 
measureable, or so varied or different that an acceptable metric common 
to each concept or case cannot be devised. These unsolvable models 
are sometimes referred to as qualitative models because of their sub- 
jectivity. In recent years, however, non-observable concepts have been 
incorporated into models of behavior systems by constructing variables 
that act as proxies for the variables in question. The usual way of 
doing this is to use factor analytic techniques to devise a proxy variable 
from several indicators that are believed to be representative of that 
behavior and that are measureable. A good example is the IQ test which 
is based on a series of subtests that are believed to measure the 
properties of intelligence which, itself, is unobservable. In this 
way, even if a concept cannot be measured directly it might be possible 
to construct a variable representative of the concept for inclusion 
in a set of mathematical equations. 


Descriptive versus analytic models. Some models attempt only 


to set up simple linear relationships of the stimulus-response variety 
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without attempting to explain the reasons for the relationship. For 
example, in order to test the relationships between fertilizer use and 
crop yield only the application of a stimuli (fertilizer) followed by 
observation of the response (crop yield) is necessary. Any inquiry into 
the chemical mechanism connecting the two is absent. Similarily, testing 
the relationship between language usage and reading comprehension only 
requires studying the input (language usage)/output (reading comprehen- 
sion) relations without enquiring as to why the relationship exists at 
all. 

In effect a "black box" situation exists. Input-output or 
stimulus-response relationships are studied with no attempt to look 
inside the box to find out how things work. Such studies are essentially 
descriptive because they describe what is rather than why it is so. 

When the researcher wishes to know how the system would work if some of 
its determinant relationships inside the box were discovered and/or 
changed, then the study may be called analytic or explanatory (see 
Kendall, 1968, p.4). 

Yet all models are to a degree analytic. The distinction be- 
tween description and explanation is one of degree, rather than of kind. 
For example, consider the strong relationship that exists between read- 
ing and numeracy in the early grades. Early models of this relation- 
ship were considered analytical enough if it could be shown that changes 
in reading comprehension were associated with concomitant changes in 
arithmetic performance. More recently, however, efforts have been 
made to account for the covariation between reading and numeracy by 
identifying their common causes. Further, efforts have been made 


through the use of advanced statistical techniques to measure the 
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responsiveness of reading and numeracy to these common causes; that is, 
to look inside the black box both out of curiosity as well as out of 
practical concern. In practical terms the question becomes, ''How does 
the reading-numeracy system behave if its determinant relationships 

are changed?" 

Perhaps the best way to look at the descriptive-analytic dis- 
tinction is to regard model building as a continuing attempt to become 
increasingly analytic. Basic models then may be both simple and descrip- 
tive, but as extensions and elaborations to the basic relationships are 
made in order to investigate further the complexities of the model's 
relationships, the models are likely to become increasingly analytic. 

Experimental versus nonexperimental models. The earliest 
statistical models were designed to analyze the data of controlled 
experiments. These typically involved very few variables since pot- 
ential problems from outside influences were controlled through randon- 
ization. Educators, however, are often faced with the impossibility 
of experimentation. Whilst it is true that we can experiment to some 
extent, for example a new approach to teaching reading can be set up 
so that the results for the experimental classroom can be compared 
to those where the approach is not used, not all problems that research- 
ers wish to investigate can be structured to fit the experimental 
model. Confounded with this problem is the fact that experimental 
subjects are rarely representative of the population of substantive 
research interest. This means that very pecan the preferred reality 
of the natural setting is lost when the research design is of the 
experimental variety (Kish, 1975). 


Models which are based on nonexperimental designs can, never- 
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theless, be used for experimentation. Consider, for example, a model 
of reading comprehension. Is the process of comprehension in reading 
the same for boys as for girls; for field dependent as for field 
independent students? By comparing the parameter estimates of the 
reading model for a sample of boys to those for a sample of girls, 
whether the process is the same or not, or if not, in what respects 
it differs, can be evaluated both quantitatively and with confidence. 
A model can be examined, or models can be compared, under a whole 
range of such different conditions -- different class sizes, strict 
discipline versus conditional freedom and so on. It is anticipated 
that nonexperimental multi-causal models will increasingly become 
both the subject and instrument of experimentation in future model 
building research. 

Macro versus micro-models. The model dealing with the behav- 
ior of individuals; that is, where individuals are the units of analy- 
sis, is the micro-model. If the unit of analysis is the classroom 
or the school, where the analysis characterizes the interaction 
among aggregates of individuals, the model is a macro-model. 

Reciprocal versus recursive models. Recursive systems are 
models in which the flow of effect is one way. Typically they are 
known as chain models in which what happens at one point in time 
influences what happens at the next point in time and so on. That 
is, each variable is dependent on those preceeding it in the model 
but not on the other variables at the same point in time. 

Reciprocal systems, or interdependent feedback models, are 
much more complex than recursive models. Hence, the procedures for 


estimating recursive models are not transferable to the estimation 
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of reciprocal models. This is largely because the assumptions under- 
lying the statistic used in the analysis of the recursive model are 
violated by the reciprocal model. 

Another problem attendant upon the estimation of reciprocal 
or feedback relationships concerns model stability. If variable X and 
variable Y affect each other in a reciprocal manner, what happens to 
the stability of the model? That is, if an increase in X, as a 
result of some external agent, produces an increase (or decrease) 
in Y, which in turn reciprocally produces a change (increase or decrease) 
in X, what is to prevent this from continuing to occur indefinitely? 
Such reciprocal effects are common place in micro-level analyses 
where individuals are the focus of interest. Reciprocal relationships 
of this nature are often postulated in theories of school learning 
but are seldom estimated because feedback model analysis is less well 
known and understood than the analysis necessary for estimating 
recursive models. 

In order to handle this kind of problem, one needs a reciprocal 
dynamic model that involves a time element. Time dimensions within 
a behavior system have to be specified and these are then incorpor- 
ated into the measurement model so that reciprocal model analytic 
Pee ett ace can be used. 

To shift from the analysis of recursive models to the analysis 
of reciprocal models involves a major change in the way in which 
model building activity is conducted. As the number of feedback 
loops and time dimensions or sequenced variables increases, the com- 
plexity of the model increases multiplicatively. And as the complexity 


changes so does the scope since the researcher gains awareness of 
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the strategies for extending and elaborating models. 

Confounded with these problems of scope and complexity in 
developing reciprocal models is the problem of estimating the relation- 
ships specified. The greater the number of feedback loops in a model, 
the greater the problem of multicollinearity or overlap in what the 
different variables are attempting to measure; hence, the necessity 
of formulating appropriate methods for the estimation of reciprocal 
models. The application of such analytic skills is well beyond 
the scope of this study. Consequently, a less complex model will be 
formulated and an analysis appropriate to a recursive model will be 
conducted. It should be pointed out, however, that a logical next 
step in reading research might well be the testing of feedback models 
of reading. 

Low information versus high information models. In much 
educational research the models formulated are often of a very complex 
nature. Unfortunately, this is often coupled with very 1ittice an 
the way of background information or prior knowledge about a postulated 
model. This situation is in contrast to the modeling paradigm in 
the physical sciences where the experimental models are relatively 
simple and where there is usually a whole tradition and body of know- 
ledge that has been built up over the years to the point where assump- 
tions, procedures, hypotheses and background information on the study 
are well established (Wold, 1968, p. 145). These differences in 
model building between the physical and social sciences has come to 
be expressed as "soft". and "hard" modeling (Wold, 1978). The soft- 
hard distinction corresponds closely to the nonexperimental (soft) 


and experimental (hard) modeling discussed earlier. When, however, 
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models in learning behavior (or any other area of the social sciences) 
are formulated on the basis of abundant prior knowledge on the topic, 
tested hypotheses, and basic assumptions in the field, it is possible 
even for nonexperimental models to be of a mixed nature; that is, 
both complex and high informational. 

Dynamic versus static models. Models can be either static 


or dynamic. If there is no built-in dependence on time in the model; 


that is, if a time factor is not a key component or element in the model, 


the model is of the static variety. Survey research that is conducted 
at one point in time is of this nature. Or, if the data are collected 
at two points in time but the elements of the study are not dependent 
upon changes in magnitude over time, then the model on which the study 
is based is said to be static. 

On the other hand, when the outcome variable in the study 
is clearly dependent upon the increase or decrease in magnitude of 
that variable from a previous point in time, then the model is dynamic. 
A good example of a dynamic model is one in which a pretest is given, 
a period of time elapses, and a posttest is given. The interest in 
such a model is focused on the amount of growth, improvement, or 
achievement gain that has occurred during the time lapse, and hence, 
the term "dynamic" to represent the ongoing nature of the variable 
under question. The emphasis in a dynamic model is clearly on the 
differences in variables over time. Longitudinal studies would also 


fall under this category. 
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Characteristics of the Formulated Model 
The model of reading comprehension formulated in this 

study had the following characteristics. 

1. The study was structured into three analytical components; 
namely, the theory level, the measurement level, and the stat- 
istical level. 

2. It was probabilistic in nature because it was not possible to 
control all influences on comprehension and, therefore, other 
unknown factors affected the outcome variable. 

3. The variables representing the underlying constructs or phenom- 
ena of comprehension were measurable and the equations depicting 
the relationships of the phenomena were solvable. Therefore, 
the model was both computable and solvable. 

4, The model was predominantly explanatory or analytic since the 
purpose in constructing the model was to explain reading com- 
prehension. 

5. The study was nonexperimental in nature in the sense that it was a 
survey of what these particular readers were doing at a given 
point in time. 

6. Since the individuals in the study were the unit of analysis, 
it was a micro-model. 

7. The model was of the recursive variety; that is, the flow or 
direction of the predictor variables was in one direction. 

8. The model had relatively high complexity because it emerged 
as an elaborated model from the integration of two basic models. 
Further, it had -relatively high information since considerable 


background work has been done in the underlying constructs for 
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each basic model. 
9. Since increase in achievement over time was not a factor in the 


study, the model was considered to be static in nature. 


Limitations of the Study 

There are three main areas where limitations occurred in 
this study; (1) limitations in model building; (2) limitations in 
the measurement of variables; and (3) limitations in data gathering. 
The first area, limitations in model building is characterized by 
three problems that plague much of the research in learning behavior. 
First, there is the matter of fit between the analytical levels. 
As explained above, models are composed of three analytical levels; 
namely, theoretical, measurement, and statistical. In the ideal’ case, 
there will be complete isomorphism, or a perfect fit between the struct- 
ures of each level. This means that each level is an exact represent- 
ation of the preceeding level. But such an attainment is impossible, 
hence, model isomorphism is always a matter of degree. A major limit- 
ation of any model building project, including the one for this study, 
is the lack of fit between levels. The best a researcher can do is 
to produce the best fit possible given the constraints in the research 
she bh 

The second problem in the model building area concerns the 
absence of experimentation within the nonexperimental model. Since 
the purpose of the study was to integrate two theories of reading 
comprehension into a more comprehensive model of reading, the formulated 
model itself was not used for experimental purposes. For example, 


it would be useful to examine whether or not the reading process, as 
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delineated in the model, is the same for boys as for girls. Like- 
wise, it would be useful to see whether or not the model parameters are 
affected by such different learning environments as open versus 
traditional classrooms. However, the size of the sample and the 
absence of learning environment data precluded this kind of experim- 
entation. 

The third problem in this area arose from the fact that 
dynamic features and reciprocal causation factors were absent. There 
is little doubt that the reading process is dynamic in nature and 
that it is characterized by a system of reciprocal or feedback effects. 
It is not prudent, however, to consider these more complex models 
before having investigated the properties of basic and less complex 
models. In any case, the estimation of dynamic models with reciprocal 
features is well beyond the scope of most investigators working on 
their own. It is more of a problem for small groups of interdisciplin- 
ary model builders. 

The second area of limitations, measurement of variables, 
has two aspects. The first concerns how well the reader's verbal 
recall of the reading passage mirrored what he understood as he read. 
Two problems were foreseen. Some children may have understood, at 
the time of reading, more than they were able to recall and transmit 
to the investigator immediately following the reading of the passage. 
Problems of this kind may be due to reticence and inhibition in 
a research situation, especially where the subjects have had little 
prior contact with the investigator. 

On the other hand, it was also anticipated that some children 


may have, in fact, given more information during the recall situation 
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than they understood at the time of reading. It is believed by some 
reading experts that children may perceive relationships intended 
in the print as they are retelling the story rather than when they 
are reading the story. The idea is that as the reader begins to 
weave the story together for the listener/investigator, "clicks of 
comprehension" may occur and be verbalized that were absent during 
the actual reading. Even if this is the case it should still count 
as comprehension of the passage since, had the reader not retold 
but thought about the story immediately after reading it, it is likely 
that the "click'' would have occurred regardless of the retelling. 

The second aspect of the measurement limitations has to do 
with the psychometric properties of the variables and the scales 
used to measure the retelling of the story. In many respects the model 
formulated was based on a good deal of prior knowledge and was, 
therefore, considered to be a high information model. Yet, few 
attempts to construct variables and scales for the analysis of the 
recalls of the stories have been successful. Thus, the psychometric 
properties of these variables were largely unknown and the way in which 
the variables were constructed for the purposes of testing this 
segment of the model were formulated for the first time: Similarly, 
some of the hypotheses and assumptions underlying the study were 
formulated for the first time, though they would seem to follow logically 
from the writings of the theoreticians in this field. 

The data gathering limitation had four aspects. First, athe 
sample was not randomly selected. This suggests that the findings can- 


not be generalized to a wider population. Second, after two schools 


= * a> 1 at i - 


sie wet Gey $24 ve Fl .gettees ae: aah? ext 4, tesa . 
e 7 - - 7 
. haepieaak 2aidstotisiei Ss ton, wow voile Ebaby ‘Yai 


4 < ' Vo : 7 by d 
tr wade nals ga(laat vtooe SAD QAP feta ate erdd or ia 
+ i os } e 


; ei . _ . : ” 7 49 
ot. ewiwedergbas’ off ab Ved et? Sebe afl .v7ese Sere 
BP 


— * 


= 
to edotio ~roteai? wir \tomps2bi-e Fs wot +57 9908 


Tub THeeK eTow THNt beth inter of bite 80920 vem 
Paint a ; ee * 
woo dite: Lfvcia i Seago sie meme ae eS vate 
% . 
forSr You “rebsot, 467 Bat. futle. gheapn oda. te net 
7 ‘i | ; ° « _ _ 
. ae von 
i : ; . onr best eal {4 4; homert St Lae. nce 
'. 8 + 4 . 2 * : 
; « 4 
“ri We . 
; ei : 
- yniiisdet ait to sestitogern Darema biuew: nasi 1 
x — ” 
‘ob oF anf enn byatcel tl, SSnatnegen aid 26 Syoqen Sissies: ar 
w - . .. A 
sieve Sat bao eoldalytey sage epagraety ssanowadrele 
| . 
i - | T 249 Van rm yexod id alt tea- rt cif ty yy. ede ores 
me bet : 
a ye tuond sokig, ta Lieb there a tig bozed tum & 
, | _ wee 
int ogisemiotnt detdos st oo sarghteded {eae 
- ; 
m2 omy (}. ce se Taos an am) tater ay es nsetnes 


siismt te eq alt ud? ~ )Tfeissus goed guat seers eae > . 

; ot ee bag 
WolAw nt yew  wintieay ¥t ry4nl-s29w esd 3 ixny ousi? 40-8 
! ; £ : ‘ - ee he 
2Ny gillian? 0 Seca aA Tots ‘beyarenagy v8 zeld be 


ehrnd havte mid rere? sily aeth tes Fe Ll st4w lebow 


Z be ae. 
wow Abuse sie yRTiete Sti snot symaiges bes. nwaerzoqyd 2 
c—_ <= @ : on: 


- & 
' 


¥ilsoiol wolict of meee ae | and Le hail aaa 
- - e 


7 tai, sibe as aes 


mM .2t9sqes ek se _mn 

P - 7 ; el aes r a 
2 “wore Be . 

wc ane =- 5 ¢ 


a das 


- e. 
é 7 [ 
~ 


ae 


had been selected all students within the selected grade level were given 
a pretest to delimit the range of reading ability within the sample. Only 
those students scoring seventy percent or above on the pretest were in- 
cluded in the sample. The case base, then, was biased in that only ''good" 
readers or readers reading close to or above their grade level were in- 
cluded. Third, each subject read only one passage. This procedure may 
have been a limitation because the scores obtained for each child, on 

the basis of a single trial, may not have been a true reflection of 
reading ability. Fourth, the sample size was relatively small. Although 
ninety-four students constituted the case base, if the number of possible 
independent variables within the model were used it would have prohibited 
a stable analysis.. Consequently, variables in the form of factors or 
scales were constructed as a data reduction technique to assist in deal- 


ing with this problem. 
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CHAPTER TI 


THEORETICAL BACKGROUND TO THE STUDY 


As pointed out in Chapter I, readers use various strategies in 
order to abstract information and construct meaning during reading. The 
purpose of this chapter is, first, to present the theoretical under- 
pinnings of the cue selection strategies and the discourse processing 
strategies used by readers as they comprehend. Once the relevant theor- 
etical background pertaining to each set of strategies is discussed, the 
similarities and differences between the theories are highlighted. 
Finally, a method of evaluating whether or not these differences/ 


similarities render the theories competing or complementary is suggested. 


Cue Selection Strategies and Reading Comprehension 


Comprehension in reading involves using a set of procedures 
that allows the reader to select from his personal experience and know- 
ledge about the world, those concepts or ideas that are relevant to the 
text at hand. That is, comprehending "entails an interaction between 
an incoming linguistic message and the comprehender's world knowledge", 
a process referred to by Royer and Cunningham (1978, p.3) as the 'minimal 
principle" of reading comprehension. The "minimal principle" can take 
a weak or a strong form. The weak aspect refers to the fact that the 
reader's prior knowledge plays a part in the perceptual processes of 
reading which include identifying characteristic features in letters, 
letter-sound relationships, spelling patterns, as well as words and 


word meanings. For the most part, then, the weak aspect of the principle 
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refers to relating visual perceptions to word meanings. The strong form 
of the 'minimal principle" maintains that such letter and word identifi- 
cation processes "merely set the stage" for comprehension and beyond 
that there is another sort of interaction between linguistic input and 
prior knowledge which operates on units larger than words and which is 
responsible for the "click of comprehension". 

During the 1960's and 1970's a growing number of reading 
theorists paid particular attention to the use that a reader must make 
of prior knowledge which is relevant to the material to be read 
(Goodman, 1969, 1970;Hochberg, 1970; Kolers, 1970; and Smith, 19714 
1973, 1975). This utilization of prior knowledge has frequently been 
referred to as "hypothesis testing" or "predicting" and is now believed 
to constitute eae ingredient to successful comprehension. As such, 
it is claimed by Goodman (1976) that the ability to predict involves 
using all types of information available to the reader as he attempts 
to extract meaning from printed materials. This information includes 
the graphic and associated phonic, the syntactic and the semantic cues 
inherent in the reading materials and the interaction of .these,cues 
with the reader's language and background knowledge. These sources 
of information allow the reader to react to printed words in numerous 
ways -- evaluating, checking validity, drawing conclusions and elabor- 
ating on what is implied by the author in order to arrive at intended 
inferences. Thus, reading comprehension cannot be thought of as ‘one 
process; rather, it is a collection of interactive processes. 

Anticipation appears to be a basic ingredient of all compre- 
hension. Each activity that we perform is dependent upon our expecta- 


tions about that activity. Such expectations are a result of our 
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understanding of the world, or of our concepts of the world; that is, 
we are in a constant state of anticipation about how each activity will 
"turn out'' based upon our past experience and upon our ability to gener- 
alize from past experience to the new situation. In order to make sense 
of our activities, we must be able to assimilate the incoming information 
into what we already know; that is, to be able to fit it into our 
already existing mental framework so that it is congruent with our 
anticipated outcome of the activity. If, by chance, the outcome does 
not coincide with our expectations, an imbalance occurs between our 
existing knowledge and the incoming information. We must then adjust 

or accommodate our known information to incorporate the new information 
or, if such accommodation is impossible (because of what we know), we 
must discard the new information as being false or inaccurate; hence, 
unacceptable or partially unacceptable. At that point it is often 
necessary to alter one's expectations for the activity and to repeat 

the activity so that a new, more acceptable interpretation or judgment 
about the results of the activity can be made. 

The importance of anticipation during the comprehension of 
language has been described by Clark and Haviland (1977) as the ''contract" 
situation that exists between a receiver and a sender of either a verbal 
or a written message. They maintain that every linguistic assertion 
can be broken into two parts; namely, given information already known 
to the receiver, and new information which the sender is attempting 
to convey but which is not known to the receiver. The idea is that 
there is an understood "contract" between receiver and sender which 
states that sentences will contain this given-new information. Thus, 


when a person is the recipient of an assertion, he divides the sentence 
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into its constituent elements, searches memory for the given or familiar 
part of the message and then incorporates the new information into it. 
The role of prior knowledge in this "given-new contract" sit- 
uation is obviously critical. If the given information is not within 
the comprehender's cognitive framework, it will be difficult to general- 
ize from any past experience to the new situation; hence, the receiver 
is unable to anticipate or make a prediction about what he may reasonably 
expect to encounter as new information. If the receiver has no idea 
of what to expect from the new information (because he does not have 
the relevant old information) understanding and representation in 
memory of this new information is extremely difficult, if not impossible. 
Because reading is a linguistic activity and because we 
hypothesize about or anticipate the outcomes of every activity we 
engage in, every reader must necessarily make use of questions, or ex- 
pectations, about the material being read if he is to understand the 
materials. In the reading literature such a theory regarding the use 
of hypothesis testing is usually referred to as an "analysis-by- 
synthesis" model (Neisser, 1967) or a "psycholinguistic guessing game"! 
model (Goodman, 1976). 
The analysis-by-synthesis theory was originally proposed by 
Halle and Stevens (1964, 1967) as an explanation of the way in which 
speech is understood. Since reading, like listening, is a receptive 
activity, the theory has been applied to reading in an attempt to 
understand what it is that readers do that allows them to comprehend 
print (see Bulcock §& Beebe, 1981). 
Basically, the analysis-by-synthesis model of reading says 


that "one makes a hypothesis about the original message, applies 
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rules to determine what the input would be like if the hypothesis were 
true, and checks to see whether the input is really like that" (Neisser 1967, 
p. 194). That is, a listener or reader utilizes his world view and his 
linguistic knowledge as well as his knowledge of the task at hand to 
analyze the situation in which he finds himself. As he begins to 
analyze the print and associated sounds, in accordance with what he 
expects to find, he selects the cues to attend to or to focus upon. 

Once the appropriate cues are selected, he tries to associate meaning 
with them by comparing the incoming information to what he already 
knows, generalizing the results to the new input situation and synthe- 
sizing or bringing together the results. As he synthesizes the new 
ideas he assimilates them into his cognitive structures and is then 

able to make another prediction of what will likely follow based upon 
the synthesizing and the assimilation of the old and the new information. 
If the reading or listening activity places a person in a situation 
where his conceptual background is not adequate for the demands that 

the speech or print make, he will be unable to pose adequate questions 
or determine appropriate expectations and, hence, will be unable to 
comprehend. 

The "psycholinguistic guessing game"’ theory may, perhaps, be 
thought of as an application of and extension to the analysis-by-synthe- 
sis theory with special regard to reading. Prior to encountering text, 
the reader has certain syntactic and semantic expectations about the 
information contained therein. As he begins reading he selects graphic 
cues in accordance with these expectations and uses this information 
to formulate a prediction about the intent of the message. If, when 


the reader tries to associate the linguistic and semantic cues in the 
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print with his own linguistic and world knowledge structure, the 
comparison is favorable, he is able to synthesize the information and 
check it out with subsequent information in the text. If further text 
information confirms his synthesis, he can formulate another prediction 
about what is likely to occur next. If the prediction is not consistant 
with his world view and/or linguistic knowledge as well as the forth- 
coming text, the reader recognizes that he has misread at least some 

of the information and must, therefore, reread or reinspect the graphic 
display in order to alter his choice of cues, this time based on a 
different expectation of what he will find. 

Gibson and Levin (1975) point out that Goodman's theory raises 
many questions about when, or at what level of language, predictions 
are made and checked. "Is the reader guessing succeeding letters, 
words, phrases, sentences, or the general plot or meaning of the text?" 
foe ot) Further, at) which level is the confirmation or rejection of 
the hypothesis made? How does the reader know where to direct compre- 
hension? 

Goodman, of course, claims that the reader is utilizing all 
levels of units simultaneously and is striving to select only as much 
information from each unit as is necessary for him to be able to anti- 
cipate or predict what is written. If the prediction does not sound 
like language, or if it lacks meaning, the reader must disregard his 
initial expectation and regress or go back for more information, 
especially at the letter or word level. It seems, then, that readers 
try to do a balancing act as they select cues from all levels of print 
and from various aspects of prior knowledge in order to make their 


predictions. Likewise, when they check out the prediction they seem 
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to be relying on all levels of units but perhaps more heavily on their 
own linguistic and world knowledge as they strive to clarify the 
prediction of what the text contains by comparing it to their existing 
cognitive framework. 
Hochberg (1970) supports the analysis-by-synthesis theory 
of reading and suggests that: 
The experienced reader must treat each important cue, each 
distinctive visual feature of a word or phrase, as confirma- 
tion or disconfirmation of some class of expectations and must 
respond with a set of expectations concerning what should 
follow the particular material he is reading. (pp. 78-79) 
He claims that a reader is able to direct his eyes to the next important 
set of printed cues because he is able to pick up with his peripheral 
vision, cues that he can combine with his prior confirmations and his 
linguistic and world knowledge which will tell him where the most im- 
portant information in the forthcoming text lies. 
Goodman (1975) supports Hochberg's view of the importance of 
peripheral vision in a later paper when he states: 
The reader is constantly predicting what he will encounter 
and hypothesizing what syntactic patterns he is dealing with 
as he reads. He must do this in order to be able to make 
use of new perceptual information and to get to meaning. If 
something, however fussy, in the peripheral field fits the 
prediction and the hypothetical syntactic pattern, the reader 
may use it. Perception, hypothesis, and prediction are 
operating together. The apparently more accurate reading 
of the more proficient reader may in fact be due to more 
successful prediction and hypothesizing rather than more 
careful use of visual information. (p. 217) 
Although none of the analysis-by-synthesis or psycholinguistic 
theorists clearly state that the prediction process is an iterative one, 
it seems to follow from the theory that the reader is constantly feeding 


back the information received from decoding the print to see whether 


it confirms his anticipatory hunches or hypotheses. If the feedback 
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is positive the next unit of print is ready for decoding. If the feed- 
back is negative -- in effect the message does not "click" -- the reader 
will have to go back to reread the preceding unit or units of print in 
order to obtain additional or alternate information. If, as a conse- 
quence of rereading, the feedback is still negative the reader may have 
to read ahead even further to see whether the upcoming context of the 
passage provides the additional clues necessary for positive feedback. 
Reading becomes more selective when skill in prediction, or the 
reader's iterative capacity becomes more highly developed. This develop- 
mental aspect of predicting seems to be associated with the amount of 
experience the reader has had. A study conducted by Beebe (1976) 
indicates that the more experienced a reader becomes the more success- 
ful he is at making good predictions. 
...the percentage of total miscues was higher for grade two 
subjects than grade four subjects, with the greatest differences 
occuring in substitutions, repetitions for the purposes of 
correcting, and unsuccessful attempts to correct. This result 
is not surprising, since grade two subjects have not had as 
much time as grade four subjects to develop the same degree 
of sophistication in their reading strategies. ... A begin- 
ning reader who is not efficient in eliminating alternative 
guesses makes more guesses, checks his guesses more often, 
and then regresses to correct or gain more graphic information 
before proceeding than does a more mature reader who has been 
through the initial process and has thereby developed relatively 
sophisticated tactics or skills for making more accurate 
predictions. (p. 56) 
James (1979), in a doctoral dissertation, was also able to 
demonstrate the developmental pattern of predictive processing. 
How then does one observe this iterative process that would 
seem to characterize proficient readers? In other words, how have 


researchers in this area been able to pick out the strategies that 


readers are using in order to predict and then verify their predictions 
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as they strive toward understanding the author's intended message? The 
introductory section in Chapter I indicated that through the qualitative 
analysis of oral reading errors, investigators are now able to gain in- 
Sights into such intricate processes. Goodman (1969), who is the founder 
of qualitative error analysis, believes that the term "error" is mis- 
leading because many so-called errors actually represent accurately the 
meaning of the text. He prefers 'miscue', which implies a different 
though not necessarily incorrect response. Underlying this change in 

the way errors are perceived and, hence, the subtle shift in terminology 
from "incorrect response'' to 'miscue', is the assumption that both 
accurate and alternate responses are manifestations of the same cues 

and mental processes. Miscues, or the unexpected oral responses to 
textual stimuli, provide an accessible source of data upon which analyses 
can be conducted. 

Miscue analysis is based on the belief that the quality of the 
miscue is more important than the quantity of miscues. All miscues are 
not "equal'' because some retain grammatical and semantic correctness 
and, therefore, detract little from comprehension while others distort 
meaning considerably. The Reading Miscue Inventory (the instrument 
normally used to analyze miscues) provides the investigator with a 
series of questions that enables one to determine the quality and type 
of each miscue. These questions focus predominantly on four things: 

(1) how closely the miscue looks like and sounds like the text word; 
(2) whether or not the miscue is grammatically correct; (3) how much 
meaning of the text is lost because of the miscue; and (4) whether or 
not the reader ee the miscue when it does not sound right and/or 


make sense within the passage. 
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The focus of the questions is on the acceptability of the miscues 
to the text meaning and, as a result, allows the investigator to analyze 
how effectively the reader uses language cues and experiential informa- 
tion in relation to his use of letter-sound associations. Hence, each 
reader's reading strategies are indicated by his strengths and weaknesses 


in each of the three areas; grapho-phonics, syntactics and semantics. 


Discourse Processing Strategies and Reading Comprehension 


In a reading situation, the information conveyed in a 
text is often a highly organized and interrelated set of statements 
consisting of complex networks of concepts and their relationships. 
-As such, this semantic structure, or interrelationship of concepts 
of the text, represents the writer's underlying conceptual framework 
of the topic about which he is writing. It is up to the reader 
to integrate this semantic structure into his existing knowledge 
base in order to understand the intent of the passage. 

If readers intuitively attempt to integrate the structures 
of text discourse into their own knowledge framework, one might ask 
how a reader's existing knowledge is organized so that it is possible 
to accomplish this task. Frame theory (Minsky, 1975) has been put 
forward as a tentative explanation. The notion is that one's 
knowledge is organized into high-level structural units called 
"frames"! which can be adapted to fit new experiences by changing 
the details of the frame. This view is rather like Piaget's idea 
of accommodation. Each frame consists of a network for representing 
situations such as visual concepts, experienced events, or the 


semantic content of linguistic messages. Frames contain slots, 
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some of which are relatively fixed on the basis of the incoming 
information that rounds out or adds to the conceptual framework 
already in existence. Frames may be linked together to form systems 
which represent action sequences, cause-effect relationships and 
additions to or extensions of knowledge structures acquired through 
verbal or written discourse (Minsky, 1975). 

It seems then that the notion of organization is central 
to a reader's cognitive structure; one could say that a cognitive 
structure is an organized set of concepts and procedures which 
allows interpretation of the world. That is, repeated experiences 
of similar events and situations generate mental structures which 
represent them. The mind tends to create order and structure out 
of incoming information. It seeks out regularities and expects to 
find them again in the future. These repeated experiences, through 
their internal representation into schemas, or schemata, (Kintsch, 
1974; Mandler, 1979) lead to the phenomena of familiarity. A 
schema is described by Mandler (1979) as "'a cognitive structure -- 
an organized body of knowledge" which is "formed on the basis of 
past experience with objects, scenes, or events and consists of a set 
of (usually unconscious) expectations about what things will look 
like and/or the order in which they will occur (p. 7)." 

One can have a schema for anything with which one is familiar; 
from the detailed appearance of a physical object, to the rules for 
playing a game, to the notion that many stories have a common structure. 
The sequence of events that one intuitively understands as making 
up a story are referred to asone's story schema. Kintsch (1977) 


and Kintsch and van Dijk (1978) have provided a broad description 
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of what constitutes the organization of a story or the story structure, 
while Mandler and Johnson (1977), Stein and Glenn (1979), and Thorn- 
dyke (1977) have given researchers a more detailed analysis of stories 
in the form of story rules. Such rules state specifically how stories 
are mapped or laid out and are called story grammars. 

A story schema may generally be described as a temporally 
organized set of relationships which represent common sequences of events. 
An individual's knowledge of what constitutes a story appears to 
develop gradually as a result of generalizations based on repeated 
experiences. Thus, one becomes familiar with the format of stories 
through hearing many tales in many situations. A reader's understanding 
of story structure then, may be thought of as an hierarchically 
arranged set of expectations about what will occur in a given situation; 
that is, a story situation. It seems from the research conducted 
to date by the above authors, that readers intuitively use their set 
of expectations about the types of elements that will be found in 
a story as well as the relationships between the elements to assist 
them in synthesizing the incoming information. Such strong expect- 
ations produce what is referred to as ''top-down"', or conceptually- 
driven processing. 

The synthesizing of incoming information is also based, 
in part, on the limitations of working memory. Only a few items 
can be held in the mind at one time so, as new items come along, 
previously presented items must be recorded and organized into 
larger units or concepts if they are to be retained; that is, 
they must be grouped and related to what one knows as a setting, 


an event or an outcome. Evidence gathered by Fodor, Bever and 
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Garrett (1974) illustrated that words are maintained in working 
memory in relatively unchanged form until they can be grouped into 

a clause. At that point, their representation becomes more abstract 
and precise words are less likely to be retrieved. Since stories 
are a series of sentences, the necessity for recoding into concepts 
increases accordingly. Thus, categorizing into larger, higher- 
order units becomes imperative since the sheer quantity of words 
prohibits retrospective rehearsal of lower-level word units for later 
recall. Presumably, the longer and the more complicated the story, 
the greater the necessity to recode into higher and higher levels of 
concepts associated with the underlying structure of the story. 

To the extent that stories tend to have a rather set structure, 
there are considerable limitations on the format that stories may 
take. Readers can utilize a relatively small set of story structures 
to direct comprehension and retrieval in a "top-down", or schema 
based fashion in which incoming information is interpreted in terms 
of already activated story structures. Johnson and Mandler (1979) 
claim that "a story may be quite new in its content, yet the set of 
expections about a story structure allows the listener (reader) to 
assign the incoming sentences to higher-level categories, which are 
themselves organized into still higher-level structures (p. 15). 3 

In contrast, when new information cannot be predicted on 
the basis of one's existing knowledge of story structures, readers 
must engage in a "bottom-up", text based or data-driven processing 
in which an inductive understanding of the overall structure and 


meaning of the text is only gradually built up. During "bottom-up" 
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processing, a reader must hold a larger quantity of incoming infor- 
mation in working memory until he can figure out how to chunk it 
into larger units which can then be related to existing schemata. 
This type of processing may be used more readily at a sentence level 
than at a story level. It would seem that within a single sentence 
there are more possibilities for a variety of grammatical structures 
and, therefore, the likelihood that a particular sentence structure 
will provide an accurate fit to incoming information is less than the 
likelihood that a particular story structure will provide the guide- 
line for what can be expected to follow. In addition, the shorter 
length of sentences makes "bottom-up" processing more realistic 

in terms of the load placed on working memory. 

This is not to say, however, that readers do not use ''top- 
down'' processing for sentences. Obviously, they use their syntactic 
and semantic knowledge of language to guide sentence processing. 
However, this method of arriving at meaning by applying schemas or 
frames in a "top-down" fashion is likely to be more important in 
story processing, simply because of the increased amount of information 
load inherent within the continuous discourse of a story. 

Schema concerning an event within a story, or a sequence of 
events can be very clearly defined, and as such, is referred to as 
a "script'' by Shank and Abelson (1977). Their example of a script 
is the typical sequence of events that one expects to occur when 
going to a restaurant for a meal. Siu usin the acceptable and 
expected range of sequence is rather narrow and highly predictable. 
Shank and Abelson use the term "plan"! to describe a more general 


event schema. Plans consist of very broad sets of expectations 
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based on one's knowledge of the motivations and goals people have 
as they engage in various sequences of activities such as going on 
a holiday. Plans, then, are more tentative thanscripts and depend 
on more "bottom-up" hypothesis formation, rather than "top-down" 
conceptualization. That is, scripts control our expectations of 
the sequence of events rather precisely, whereas plans constitute 
more of a general, continual hypothesis testing situation based on 
incoming data. Plans assist in organizing the incoming data but 
are easily modified in the light of information received later in 
a story. 

The more the reader's comprehension is directed by "'top- 
down" processing, the more it takes on an inferential aspect. Since 
it is impossible to attend to all of the details within a story, 
many are supplied by the reader's cognitive schema associated with 
the actual episode, rather than by the visual perception of all words. 
This inferential aspect of perception has been called '"'default" 
processing (Mandler, 1979) and it is simply the instantiation, or 
filling in with the most acceptable details. 

Clearly, when reading, both types of processing will occur 
simultaneously. It would seem that when a reader encounters a story 
with a definite script format which he is able to identify from the 
title and/or the opening sentence, ''top-down" processing will 
dominate the reading situation. However, if the story structure 
is less clearly defined at the onset of the reading, the reader will 
have to rely, initially, more heavily on ''bottom-up" processing. 


As he employs the use of his knowledge of a story plan, he determines 
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approximately where the story is going and, once into the stream 
of the story, it is likely that a script for episodes or connected 
episodes will emerge. The reader will then be able to utilize 
more ''top-down'' processing and consequently engage in more instan- 
tiation. 

On the one hand we have a theory that says that the reader 
is controlled by his stored knowledge and on the other, a theory that 
says the reader responds to the text and the situation. What seems 
likely is that readers alter their approach to processing discourse 
to meet the demands of the particular reading situation as well 
as varying demands within the reading situation. The question still 
remains, however, as to what extent discourse comprehension is text- 
based and to what extent it is schema-based. 

A recently developed procedure for attempting to assess 
the extent of text-based and schema-based processing is recall 
analysis. To utilize this technique subjects are asked to read a 
passage, whose semantic structure has been identified, and then 
have them recall the content of what they have read. In several 
such studies, it has been found that readers typically recall only 
part of the message conveyed in the passage (Crothers, 1972; Fred- 
aniksen weo75a% 1975b; Meyer, 1974). Furthermore, the information 
they do recall is not a random selection of individual bits of 
the content; rather it consists of an organized and highly structured 
series of informational items from the text. That is, items are not 
recalled independently, but in clusters that are mutually dependent 


and that correspond to units of semantic information such as concepts, 
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Staces, Or events. 

Apparently, then, the ability to understand a text involves 
the ability to analyze that text into interrelated semantic units 
which can then be assimilated into one's already existing knowledge 
structure and, thereby, stored for later retrieval. Such semantic 
processing of units occurs at different levels; some units as 
small as single concepts, states or events and others as large as 
substantial portions of a text's content which might include an 
entire episode within a story. Frederiksen (1977) summarizes this 
idea when he says that ''a discourse is processed as a multilevel 
structure containing units as small as individual concepts and relat- 
‘ions connecting concepts (micro-structures) and as large as macro- 
structures consisting of networks of connected propositions (p. 58)." 
The identification of these processing units is central to the study 
of the processes involved in language comprehension and production. 

Researchers involved in recall analysis have, for the most 
part, used three analytic procedures for assessing how much the reader 
relies on the text and how well he uses his schematic knowledge to 
assist him in assimilating the semantic structure of the text. 

The first analytic procedure is represented by the work of Kintsch 
(1974) who used as the basis of his analysis the proposition unit. 

A proposition can be defined as a predicate (a verb) and all its 
arguments (noun, adverb, and sometimes adjectives). As early as 
1970, propositions were being used as the basic unit of analysis in 
computer programs designed to simulate human intelligence. By 

1975, the proposition had established a firm foothold among cognitive 


psychologists working in the area of text recall (see Kintsch, 1974; 
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Frederiksen, 1975b; and Thorndyke, 1977). 

It seems that the proposition, which is a semantic unit, 
had replaced the sentence, which is a syntactic unit as the basic unit 
for analyzing discourse. The idea was that semantic relations, not 
syntactic relations, were the key to comprehension. The work of 
Kintsch and van Dijk (1978) illustrates the construction of elaborate 
networks of semantic relations found within a text. After analyzing 
the text in such a manner, the reader's recall of the text is analyzed 
in the same way. Comparisons between the two networks are then 
made and each recall proposition is categorized as being one of: 
(1) a reproduction of a microstructure within the text; (2) a 
reconstruction of a macrostructure of the text; (3) a metastatement 
such as "The story is about''; or (4) an erroneous or unclassifiable 
statement. Kintsh and van Dijk postulated that the more the reader 
reproduced microstructures from the text, the more his comprehension 
would be text-based; similarly, the more he produced macrostructures 
of the text the more his comprehension would be schema-based. 

The problem with using Kintsch's proposition as the unit 
of analysis is that the unit represents a very small amount of 
semantic information. While it is true that the microstructures 
are related together to form macrostructures, the fact remains that 
the procedure is based on the assumption that the reader attends to 
each proposition as he reads and, therefore, attends to all inforn- 
ation. 

In direct opposition to the use of microstructures as 
units of analysis, story grammar advocates such as Meyer (1975), 


Mandler and Johnson (1977) and Stein (1978) have attempted to use 
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macrostructures instead. The procedure for this type of analysis 
begins with analyzing the text into constituent parts of a story 
grammar; that is, into a series of episodes which have a beginning, 
a developmental element and an ending. Once these hierarchical 
elements are set out (usually in the form of some kind of tree 
diagram), the reader's recall of the text is analyzed by imposing 
the structure of the story elements onto it to see how many of the 
reader's recalled propositions fit into each section of the story 
grammar. 

In between these two extremes is a third analytic procedure. 
Recent studies done at the University of Alberta (see Brailsford, 
1981; Brake, 1981; Clarke, 1981; and Machura, 1981) have used 
clausal units as the basis of the recall analysis. In a Sense, 
the use of these larger units is a reaction to both the micro- 
level of the propositional unit where the integration of concepts/ 
ideas is oP iooKea because of the minuteness of the unit and 
to the macro-level of the story grammar where the units are so 
large that two or three integrated concepts seem to be simply 
joined together. The clausal unit is believed to be a viable way 
of capturing the best of both worlds. 

As in propositional analysis, the researcher begins by 
dividing the text into basic units, this time clauses. The readers' 
recalls are then divided into clausal units and a comparison between 
the two is made by allocating the recall units into one of four or 
five categories. The categories vary somewhat from researcher to 


researcher but basically consist of: (1) verbatim recall of a unit 
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from the text; (2) integrated information that has been summarized, 
synthesized or inferred as a result of relating incoming information 

to the schematic framework already in existence in the reader's 
cognitive structures; (3) erroneous or confused information; and 

(4) vague, general information or a story telling convention such 

as, "Then what happened was . . ."" The major premise here is that 

the way the reader relates together the units of information abstracted 
from the text's semantic structure and his prior knowledge will be 


a reflection of the complexity of the reader's knowledge framework. 


Process versus Product in Observing 
Discourse Processing Strategies 
The processing involved in comprehending continuous discourse 
appears to necessitate the organization of semantic knowledge into 
units. It would seem that there are two stages or levels of processing 
involved when discourse is organized into these semantic units. 
Frederiksen (1977) identifies the first level as the interpretive 
level in which propositional units of information are selected from 
the text. The second level, the inferential level, involves the 
generation of new propositional knowledge from the interaction of 
the selected text information and the reader's stored knowledge of 
the world. That is, inferential processes operate on the informational 
units selected from the current textual input by combining them 
with the frames, concepts, or events of already existing knowledge 
to arrive at newly constructed information. 


If, as pointed out earlier, semantic knowledge is organized 
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into schematic units at differing levels, then the process of retriev- 
ing information from this semantic framework and linguistically 
expressing the retrieved units ought to reflect, in some fundamental 
way, the organization of knowledge into its semantic units. As 
Carpenter and Just (1977) point out "the surface structure of sentences 
reflects discourse organization principles (p. 93)."" Put another 

way, a verbal discourse is derived from a set of informational units 
together with a sequencing organization which allows the speaker to 
convey his intentions or his perspective. So, too, when a reader 

is asked to read and then recall a story, his verbal account of 

what he has read ought to reflect the informational units he has 
selected to incorporate into his existing conceptual framework, 

as well as how he has organized the units as he integrates them so 
that he is able to retrieve/recall the complex network inherent in 
the text. 

This argument, however, is somewhat problematic. The 
abstractive and constructive strategies that readers use during reading 
are internal and unobservable processes. The information conveyed 
in the retelling or recalling of the story is the product of the 
processing during reading, as well as any additional construction 
of information at the time of recalling. The product is always 
"after the fact". There is no guarantee, of course, that the two, 
processes and product, are synonymous. Since it is impossible to 
directly observe the processing of information during reading one 
can only rely on the product, or end result of the reading, in 
order to infer what strategies have been used during the reading and 


retelling. 
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The same argument could be made in the case of the writer 
and the text that he produces. Readers can never directly observe 
the thought processes that are going on in the writer's mind as he 
thinks about what he wishes to say. The only method the writer has 
of conveying his intentions or concepts is through what he puts into 
print; that is, the product of his thought processes. Similarly, 
there is no guarantee that what appears in the text is a mirror image 
of his conceptual framework at the time of writing. The best one 
can do when reading a passage is to infer from the product what 
it is that the writer wished to impart. The product in this case 


is the proxy for the process. 


A Comparison of Cue Selection Strategies and 
Discourse Processing Strategies 
As pointed out in Chapter I, the methodologies for assessing 
cueing strategies and discourse processing strategies have both 
similarities and differences as do the theories underlying them. 
Therefore, before attempting to empirically assess the importance 
of these similarities/differences, an overview of the discrepancies 


and corresponding aspects is in order. 


Similarities of the Two Theories 

Both theories recognize the key role that prior knowledge 
plays in enabling a reader to make sense of the print before hin. 
Psycholinguistic theory attempts to capture a reader's use of back- 
ground information by estimating a reader's syntactic and semantic 


cueing strategy facility. The rationale for this procedure is that 
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a reader encounters print with an intuitive understanding of how 
language works as well as a repertoire of first hand and vicarious 
experiences that allows him to interact with print such that he can 
relate the incoming information to his language patterns so that it 
sounds sensible, and to his experiential background such that it is 
meaningful. Further, miscue analysis procedures allow the observer 
of reading behavior to ''view" these strategies "at work". 

Discourse strategy proponents present background knowledge 
as sets of interrelated schema that allow readers to interpret 
incoming information by "slotting" or "instantiating" the new infor- 
mation into these already existing frameworks. Further, the reader's 
schema of what constitutes a story plays a key role in allowing a 
reader to forecast or anticipate the "line! that a story will follow. 
The way in which readers organize, relate together and slot this 
new information allows the researcher to estimate the reader's 
capacity to utilize his existing cognitive frames in order to interpret 
printed material. The analysis of a reader's recall of what he has 
read, followed by a comparison with the original text, permits research- 
ers to tentatively view some of these higher order organizational 
skills utilized during the interpretation of text. 

Stemming from this similarity in the attention given to 
background knowledge in the two theories is the associated similarity 
of anticipation during reading. Prediction in the psycholinguistic 
cueing strategy model occurs at a word, a phrase, or a sentence 
level as well as beyond the sentence level. Because a reader is 
familiar with the Gare redundancy of language, he knows that 


only certain kinds of words can follow other words. For example, 


4% 9 Passa UST ae peas oe ety iwag 


~ i ° i} 


io bats hin back -teyF Req etoiiege« ax dtew 


~<—* 
Q 


f~ 7 a | 2 
“4 " i. , Voum mi34 ity kW iff mydirs | ire ad@iis 


- iP se - = ani an 
rene: rostey sh otyae eA Oe Nesevane et: 9RAee 
‘ulin afvne barged ABTS eeeS =. 


1 


bots +? ae ; geqilieqany ateytan syheam , tert 


7 
j Ac 5 9G2 552 nwa s wt) iT coed one 


suint ‘wefli Sea? euoede toselownetal ip e 


Bis (oq Tae soe tent hints" gai ie 2 =o Fy 
i Wo J 24 9 eS 5.4 tecrwtat, a 


a" $6 " ma met ani feits vbas 
= — 
P > P 
ve ») it ae fo 3 ¢ rad | rn? ss 1 ore 
; Lléf rosa Shyer Vegi > ty +l yen To PRen 
- ™ 

} - * _ 7 “ ‘ 

; ' «ay * eri? , vig y s wa Ax 


ad oud . yo 2'Yahnet « te s2eylein ost. pbed 


-AITeD=# -imyee ,txed Dnightadinisiv @ mitequmo.s ¥d vows 


Y 


ovo latinegeo vehto tela Chars to. stmpacwaly yisve rasens 


ft : a 
tt Io golrnesiqiatut at gatvbb 


oF fovry costWertt oft &F theme himia 2lny mre er : Mw 


i sy 
yiitalsmre bergiscses. aay eke Ai oupiam: 12 abe 
i "die 
jt 7 = 5/74 ike 2 why. it nociouiaey cprtiuee gw 7): ~ é 
ee! = - ad ( : _ > 
soasftion 19 veal # Par Ne nal 
@i}e | ' 7 a > — 


re eel 
2A i * fa) " 


55 


"the" or "a'' is always followed by nouns or adjectives. Action 
words are usually followed by nouns or adverbs. Although young 
readers do not usually know the "why" or the "grammatical terms" 
associated with such words, they intuitively know what kinds of 
words to expect next. Similarly, at a phrase and sentence level, 
readers can anticipate how a sentence will end and how the next one 
is likely to begin so that the paragraph or passage makes sense 
within their frame of reference. 

Anticipation in the theory of discourse strategies is often 
described as a set of expectations that are based on one's schemata 
or cognitive structures. Such schemata are formed on the basis of 
past experience with objects and events and allow readers to intuitively 
anticipate the incoming information in relation to the activated 
schema relevant to the topic at hand. Such strong expectations 
produce "top-down" processing of data which is only interfered with 
when the existing schema fails to provide the necessary expectations 
essential for comprehending the passage. At that point, the reader 
must digress to "bottom-up" processing, whereby the incoming information 
is checked more carefully for necessary visual perceptions that can 
be synthesized to inductively produce a meaningful message. Such 
iterating between "top-down" and "bottom-up" processing is similar 
to the checking out of predictions suggested by the cueing strategy 
theory and the regressing to pick up more information when a hypoth- 
esis has turned out to be incorrect. 

In both theories "as readers predict they must chunk or 


organize words into patterns or units" so they can be checked for 
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meaningfulness or processed as meaningful (Fagan, 1978a, p.254)4 

As readers are chunking information they are able to follow the overall 
intended meaning and, thereby, make a prediction that allows them 

to chunk the next set of words to form a meaningful unit. Unless 

the reader can observe the relationships within the incoming information 
both within and across the units of an entire story, information 

will only be remembered in a piecemeal fashion. But how is it that 

a reader is able to hold units of information in memory long enough 
to perceive the relationship of that unit to one occuring much 

later in the story? Or, perhaps more importantly, how is the reader 
able to hold numerous units in memory so that he can establish the 
essential relationships among them? Both theories deal with these 
questions by suggesting that readers select only as much information 
from the text as is necessary to construct meaning. That is, readers 
abstract the necessary information from the text in accordance with 
their expectations about the upcoming information. They then summ- 
arize or synthesize ideas into a manageable form in accordance 

with what can be handled by the memory system. At the same time, 
both theories claim that the reader is using this information from 
the text by associating it with his background of knowledge in order 
to construct meaning. As the reader interacts with the print in 

this way, he may make transformations of the text which involve 
simplifications or omissions, consolidations or additions and re- 
transformations or substitutions. According to cueing strategy 
theory such transformations as omissions, additions or substitutions 


tend to occur, for the most part, at the word level. Discourse 
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processing theory suggests that simplifications, consolidations and 
retransformations occur across much larger units of meaning. Both 
explanations, then, claim that readers selectively process text 
using information both from the text and from their knowledge of the 
world as they construct an interpretation of the passage. 

Three other similarities are worthy of mention even though 
they are concerned with the methodology of the analyses. First, 
both analytic procedures are concerned with in-depth, qualitative 
evaluations of the processes underlying comprehension. Miscue analysis 
is concerned with the qualitative analysis of miscues in an attempt 
to identify the cueing strategies a reader utilizes. Recall analysis 
is concerned with the qualitative nature of the units of information 
recalled when reading continuous discourse. Here an attempt is made 
to assess whether the units processed and later recalled are verbatim, 
inferential or erroneous in nature. Second, both types of analyses 
are concerned with identifying variables; that is, with measuring 
theoretical concepts that can assist in accounting for the variation 
among reader's abilities to comprehend. Finally, both analyses are 
based on the expression of comprehension in addition to the reception 


of comprehension. 


Differences in the Two Theories 

The first major difference between the two theories is the 
focus on what strategies are emphasized. The analytic procedures 
associated with the psycholinguistic theory enables an observer to look 
at the cueing Hite tests that a reader brings to and utilizes during 


the reading situation. These grapho-phonic, syntactic and semantic 
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strategies allow the reader to interact with the text in such a way so 
as to produce a meaningful interpretation of the print. It should be 
emphasized, however, that such analytic procedures focus predominantly 
on the sentence/phrase level of processing. While it is true that some 
consideration is given to semantic acceptability of miscued words within 
a paragraph and the consequent change in meaning beyond the paragraph, 
the key criteria for evaluating the acceptability of miscued words is 
the acceptability of the word within a phrase or sentence. 

Recall analytic procedures, on the other hand, attempt to shed 
light on the organizational strategies that a reader uses as he inter- 
relates the ideas within and across sentences as well as within and 
across paragraphs. That is, recall analysis is primarily concerned with 
larger units than miscue analysis and, therefore, attempts to evaluate 
the organizing and synthesizing that occurs during the higher level 
processing of paragraphs and whole passages. 

The second major difference between the two theories is the 
point in time at which the processes associated with each theory are 
observed. The analytic procedures for the psycholinguistic theory 
provide insight into the reading process as the processing is in progress. 
As in recall analysis, though, the observations are still dependent upon 
the product of reading. In this instance, the product is the oral 
reading miscue which occurs concurrently with the reading. This means 
that in miscue analysis the product is immediately available to the 
observer. In other words, the product is available as the processing 
is going on, whereas recall analysis attempts to gain insight into the 
processes involved during reading and recalling by looking at the recall 


that the reader gives after reading. 
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There seem, then, to be two major differences between the two 
methods: (1) the strategies observed; and (2) the point in time at which 
the observations take place. The data for psycholinguistic theory, on 
temporal grounds, precedes the theory associated with recall analysis. 
That is, the observation of cueing strategies is temporally prior to 
the observation of discourse processing strategies simply because miscues 
occur during the reading whereas the retelling, or recall, which exhibits 
the organization of the incoming information occurs after the reading. 

The two theories, then, appear to complement one another since 
they are illuminating different aspects of a reader's processing. The 
only way to evaluate their complementarity is to set up a measurement 
model that will test the similarities and differences with empirical 


Gata. 


A Complementary/Competing Theory 

It was shown in the previous section that there are two current 
theories for explaining reading comprehension: one emphasizing the 
psycholinguistic cueing strategies that a reader brings to the reading 
situation which allows him to predict and then verify his predictions 
as he interacts with the print; and, another emphasizing the manner in 
which prior knowledge is used to reduce a large set of propositions 
within a text into a smaller set of propositions that are generalizations, 
or more complex concepts, made available to the reader through his 
ability to organize incoming information into these larger ''macro- 
structures". To date, these two theories underlying the procedures 
have been treated in the literature as alternatives, and perhaps even 


competing explanations of the processes involved in comprehending while 
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reading, despite the fact that there appear to be commonalities between 
them. This would seem to suggest that the two theories are complementary 
rather than competing. In order to test whether the theories are competing 
or complementary in a recursive manner, a cueing strategies/discourse 
processing strategies theory may be formulated. The relationships 

in such a theory are shown in Figure 1. 

Since the abilities inherent in each set of strategies are con- 
sidered as plausible antecedents of reading comprehension, the parameters 
of both sets of relationships will be estimated simultaneously. If, in 
this situation, the relationship between cueing strategies and reading 
comprehension is reduced so that the coefficients are no longer significant 
or are effectively zero, then the cueing strategy theory would be insig- 
nificant due to ee overriding importance of the discourse processing 
theory. Hence, the competing problem would be resolved in favor of 
discourse theory. If, on the other hand, discourse processing strategies 
were found to be insignificant in the presence of cueing strategies, then 
theory one could claim to be the acceptable explanation of reading be- 
havior and theory two would be redundant; hence, unacceptable because 
theory one would have overridden it. 

The competing approach, with its built-in either-or assumption, 
may be less productive than a complementary or integrative approach. 

The problem is not so much one of kind; that is, of establishing the 
existence or non-existence of "the'' (one and only) explanation, but 
rather one of degree. The question really is, to what extent are some 
of the cueing strategy parameter estimates reduced in the presence of 
additional predictors suggested by discourse processing strategies (or 


vice versa) and to what extent is the explanatory power of an integrated 
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theory greater than that of either theory one or theory two considered 
independently? While it is true that both theories have several 
similarities, it may be argued that the differences that exist do 

not make one theory more viable than the other. Rather, the diff- 
erences can be seen as tending to justify the thesis that the two 


explanations are complementary rather than competing. 
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CHAPTER III 
THE DESIGN OF THE STUDY 


The first purpose of this chapter is to specify the relation- 
ships of the components of the two theories such that they can be tested 
empirically. Second, the components are disaggregated into measurable 
entities, or variables, which can then be translated into the 
mathematical component of the study. Hence, this chapter can be seen 
as giving an overview of the conceptualization of the theory which 
results in testable hypotheses. The hypotheses, in turn, are translated 
into the measurement model; that is into variables that capture the 
relationships posited between the components of the theory. Third, 

a description of the sample on which the theoretical hypotheses 


were tested is included. 


Three Models of Reading Comprehension 


The purpose of this section is twofold: (1) to translate 
the theoretical models of cueing strategies and discourse processing 
strategies into measurement models, thereby disaggregating the compon- 
ents of the two theories into measurable entities; and (2) to integrate 


the two models into a more comprehensive model. 


The Cueing Strategy Model 
The cueing strategy model was based upon the premise that 
reading involves the simultaneous and interactive processing of: 


(1) graphic and phonic information, or the letters and their assoc- 
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iated sounds, conveyed through the configuration of letters in a line 
of print, sentence, or paragraph; (2) the syntactic, or grammatical, 
cues inherent in that line, sentence, or paragraph; (3) the semantic, 
or meaning, cues associated with the reading material; and (4) the 
interrelationships among (1), (2), and (3) within the reader's 
repertoire of prior knowledge, including knowledge about language. 

A reader's usage of these three cue systems is determined by 
the balance of strategies, or how much of each, he utilizes during 
reading. We cannot hear what a child reads during silent reading; 
therefore, we rely on oral reading to provide insight into the 
strategies the reader employs. But we cannot tell what methods are 
utilized if the reader reads correctly; hence, we must examine 
oral reading errors or miscues on the assumption that the same cues 
trigger incorrect responses as trigger correct responses. 

Since the 1960's miscue analysis has enabled researchers 
to gain insight into the degree of interplay of the graphic, phonic, 
syntactic and semantic information that readers utilize during the 
decoding of print into meaning. A workable procedure for identifying 
the four components of miscue analysis theory was developed by Yetta 
Goodman and Carolyn Burke in 1973 when they published the now, well 
known Reading Miscue Inventory. Although several modifications have 
been made to the RMI procedures outlined by Goodman and Burke, 
reading researchers, clinicians, and teachers alike have utilized the 


underlying principles of qualitative error analysis to evaluate the 


interplay of a reader's language knowledge and background of experience 


with the text at hand. The four components of miscue analysis that 


have been identified and continue to be used by the proponents of 
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the procedure are: (1) the graphic cueing strategy; (2) the phonic 
cueing strategy; (3) the syntactic cueing strategy; and (4) the 
semantic cueing strategy. 

The ability of a reader to effectively utilize each of these 
cueing strategies is believed to affect that reader's comprehension 
during reading. The conceptual model used to estimate the degree of 
influence of the graphic, the phonic, the syntactic and the semantic 


strategies on reading comprehension is presented in Figure 2. 


The Discourse Processing Strategy Model 

Tierney and Bridge (1979), among others, believe that by 
analyzing a text and comparing a subject's recall of the text to the 
structure of the text itself, the nature of the reader's organizing 
procedures can be derived. According to Drum and Lantaff (1977) the 
gist that readers remember during reading is the product of selecting 
and arranging the elements within the text into a summary of the con- 
tent of that text. The arrangement and integration of the selected 
information is believed to be based on the reader's prior knowledge, 
the anticipation of what the reader expects to find, and the way in 
which the text is structured, as well as the reader's ability to 
interrelate items within and across sentences and paragraphs. There- 
fore, if readers" free recalls are analyzed to try to determine what 
kind of information they have selected from the text to arrange and 
organize into a summary, together with how they have arranged and 
organized this information, it may give insight about the processes 
involved in reading over-and-above the insight provided by considering 


the components of cueing strategies. That is, by examining the "what"' 
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and the “how'' of the abstractive and constructive processing of print, 
added insight may be gained as to just how the reader is utilizing 
cueing strategies (or thinking/reasoning abilities) to comprehend 
print. It is suggested, then, that the discourse processing strategy 
model may be disaggregated into two sub-models, one (the "what") which 
refers to the content of recall, and the other (the "how") referring 
to the structure of the recall. These are discussed separately. 

A Content Sub-Model. In order to achieve this end it is 
suggested by researchers such as Drum and Lantaff (1977) and Fagan (1980) 
that, when considering the analysis of readers' recalls, categories be 
utilized for judging the kind of information that is generated by the 
reader. In order to categorize the information, the recalls are first 
divided into clausal informational units. Each unit is then assigned 
to one of four categories. The sets of categories suggested by 
researchers are similar (see Drum and Lantaff, 1977; Furness, 1978; 
and Fagan 1980) and the set chosen for the purposes of this study was 
based on the set compiled by Fagan. This choice was made because 
Fagan's guidelines for the allocation of units into the appropriate 
categories are the most precise. The categories include the following: 
(1) text specific (verbatim or paraphrase information); (2) text 
entailed (inferential information, synthesis of two or more units, or 
a summary of information); (3) text erroneous (inaccurate information) ; 
and (4) text external (vague generalizations or story conventions). 
These categories constituted the first dimension or component of recall 
analysis and are referred to as the "Content of Recall" dimension. 
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comprehension is presented in Figure 3. 

By analyzing the units of information given in a reader's 
recall the analyst can estimate at least two processes. First, one 
can assess how much the reader is relying on trying to memorize exactly 
what is in the text; and second, how much he is attempting to incor- 
porate the new information into his old or already existing framework 
and, as a result, reproduce a recall that has a high degree of inferred, 
summarized or constructed information. Text entailed information, 
then, could be thought of as requiring a more complex kind of processing 
or thinking than text specific information. The analysis of erroneous 
and external information also adds insight into the processing activi- 
ties, especially if the reader has not miscued unacceptably during the 
‘reading. Cofer, Chmielewski and Brockway (1976) go so far in this 
regard as to claim that it is the reader's background knowledge (or 
lack thereof) that is presumably the source of inaccuracy when readers 
misinterpret text and consequently give erroneous information during 
recall. Misinformation, then, may be due to inadquate or inapprop- 
riate background for the passage being read. 

Mazes, which include false starts, repetitions, corrections 
or voiced pauses (um, ah), appear to be related to a speaker's 
attempt to structure or organize his output (Fagan, 1978b, p.171). 
Rather than being viewed as errors or inappropriate utterances during 
a recall situation, mazes are now believed to possess various functions, 
some of which include: (1) a stopping tactic used to plan the skeleton 
of a major utterance; (2) a pause to select precise words for the next 
portion of the major utterance; (3) a hesitation while searching for 


a particular word or to include something that has been forgotten; and 
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(4) a change of plans in wording or correction of an erroneous utter- 
ance (Fagan, 1978b, p.172-173). Mazes, then, are not part of the kind 
of information that a reader abstracts from the text; rather they can 
be thought of as a "stalling tactic'' which is used during a recall to 
give the speaker time or organize and decide on how he will present his 
next peiece of information. For this reason, mazes were screened out 
of the recall passages. They were believed by the researcher not to 

be indicative of what the reader was doing during reading; rather, 

they were a devise used only during the verbal recall in order to 

give the reader time to think of appropriate words. 

A Structure Sub-Model. As pointed out earlier, in addition 
to the kind of information generated during recall, the present 
researcher wished to know how the reader was structuring and inter- 
relating information during the recall of the story. Fagan (1978b) 
has suggested three linguistic devices that signal the relationships 
inherent in the information of a reader's recall; namely, staging of 
the recall, referential connectives within the recall, and logical 
connectives within the recall. Staging refers to the number of 
independent topics included in the recall, the degree of elaboration 
of these topics, and the way in which the topics are sequenced. In 
a sense, staging gives an indication of what the reader perceives to 
be the structure of stories or the schema for stories. Staging 
constitutes the first component of the "Structure of Recall" dimension. 

Referential connectives include words that refer to another 
noun or pronoun or to an idea already mentioned. Examples of 
referential connectives are pronouns, repetitions of lexical items, 


synonyms, and formal repetitions of nouns. This type of analysis 
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enables a researcher to evaluate the links or ties between and within 
each of the clausal boundaries presented in the recall. Referential 
connectives constitute the second component of the "Structure of 
Recall" dimension and are ten in number. 

Logical connectives are conjunctions and convey the logical 
relationships that occur between and within clausal information 
units. Eleven different types of connectives are identified which 
seem to fall into three groups: (1) descriptive connectives which 
depict relationships between equivalent units and the manner or 
mode of the relationship; (2) explanatory connectives which express 
relationships of cause and effect, reasons for events, agreements 
in favour or against an event, contrastive events and conditions 
or limitations of events; and (3) perceptual connectives which 
emphasize the time and/or spacial dimensions of events. By exam- 
ining the logical connectives a reader uses, an attempt can be 
made to discover how the reader relates bits of incoming inform- 
ation together into a meaningful whole. These three groups of 
connectives constitute the third component of the "Structure of 
Recall'' dimension. 

A diagrammatic representation of the effects of the 
structure of recall upon reading comprehension is presented in 
Figure 4. 

The underlying assumption in analyzing the recall dimensions 
is that the way the reader subconsciously selects and organizes 
information as he reads the passage is portrayed in the way he 
organizes and Preccrteathe gist of that passage in the unaided 


recall situation. Therefore, an examination of the kind of 
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FIGURE 4. Conceptual Diagram of the Structure Sub-Model 
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information conveyed and the way in which it is structured during 
recall is assumed to shed light on what information he selected 
from the passage, as well as, how he related that information to 
prior knowledge in order to make the necessary inferences, and 
how he structured the information (or misinformation) into a 


summary of the content of the passage. 


An Integrated Model of Reading Comprehension 


When the two sub-models are integrated into a more compre- 
hensive model, the relationships can be estimated in order to find 
out whether the cueing strategy theory and the discourse processing 
theory are competing or complementary theories. In addition both 
the direct and the indirect effects of the strategies of the two 
models on reading comprehension can be assessed. A diagrammatic 
representation of the integrated model is presented in Figure 5. 

The respecified relationships suggested in Figure 5 
are based on the notion stated in the previous chapter that the 
reader's use of cueing strategies is observable prior to the obser- 
vation of discourse processing strategies. The legitimacy of 
placing cueing strategies prior to discourse processing strategies 
is also supported by the fact that when a reader makes a miscue, 
he has only a limited amount of print behind him on which to partially 
base his expectation. While it is correct that readers pick up 
clues about the upcoming print from peripheral vision, the print 
that has already been processed, plus expectations based on back- 


ground knowledge, contribute the greatest amount toward what the 


reader thinks will occur next and, consequently, to any miscue. 
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However, when a reader recalls what he has just read, he has processed 
all of the print available to him and, hence, has the complete pass- 
age behind him on which to base the organization of the abstractive 
information as it interacts with background knowledge. In this 
sense, then, one could argue that the information conveyed by the 
reader as he recalls the passage may yield additional insight into 

the processing of print over-and-above the information yielded 

during the reading as observed through a reader's miscues. Hence, 
the two theories are seen as complementary to one another. 

It should be mentioned that while the researcher realizes 
that there may be reciprocal relationships between the cueing strat- 
egies and the discourse processing strategies, it is beyond the 
scope of this study to estimate such parameters. Estimation of 
reciprocal relationships necessitates the construction of a dynamic 
model. In this study the formulated model is a static model; 
hence, the analysis is based on a set of recursive model relationships 
in which miscue measurement occurred at a point in time before the 


measurement of discourse processing variables. 


Hypotheses 
The hypotheses for the study flow from and are supported 
by the theoretical framework underlying cueing strategies and discourse 
processing strategies presented in Chapter II. The criteria for 
acceptance or rejection of each hypothesis was whether or not the 
parameter estimates were significantly different than zero. 
Hypothesis 1A: The greater the dependency on the graphic and the phonic 


strategies the lower the reading comprehension score, when taking 


into account the effects of the syntactic and semantic strategies. 
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Hypothesis 1B: The greater the proficiency in syntactic and semantic 
strategies the higher the reading comprehension score, when 
taking into account the graphic and phonic strategies. 

Hypothesis 2A: The greater the amount of text specific information 
given, the lower the reading comprehension score, when taking 
into account the effects of the other Content domain variables. 

Hypothesis 2B: The greater the amount of text entailed information 
given, the higher the reading comprehension score, when taking 
into account the effects of the other Content domain variables. 

Hypothesis 2C: The greater the amount of text erroneous information 
given, the lower the reading comprehension score, when taking 
into account the effects of the other Content domain variables. 

Hypothesis 2D: The greater the amount of text external information 
given, the lower the reading comprehension score, when taking into 
account the effects of the other Content domain variables. 

Hypothesis 3A: The more consistent the staging of the recall 
with the story text, the higher the reading comprehension 
score, when taking into account the other Structure domain 
variables. 

Hypothesis 3B: The greater the number of logical connectives used 
the higher the comprehension score, when taking into account 
the other Structure domain variables. 

Hypothesis 3C: The greater the number of referential connectives 
used the higher Pa ene so score, when taking into account 
the other Structure domain variables. 

Hypothesis 4: The Content variables will have a significant and 


positive effect on reading comprehension over-and-above the 
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effects of the Structure domain variables. 

Hypothesis 5A: The greater the dependence on the graphic and the 
phonic cueing strategies the lower the performance in the 
Content domain when taking into account the effects of the 
syntactic and the semantic cueing strategies. 

Hypothesis 5B: The greater the dependence on the graphic and the 
phonic sueing strategies the lower the performance on each of 
the dimensions of the Structure domain when taking into account 
the effects of the syntactic and the semantic cueing strategies. 

Hypothesis 5C: The greater the proficiency in syntactic and semantic 
cueing strategies the higher the performance in the Content 
domain when taking into account the effects of the graphic 
and the phonic cueing strategies. 

Hypothesis 5D: The greater the proficiency in syntactic and semantic 
cueing strategies the higher the performance on each of the 
dimensions of the Structure domain, when taking into account 
the effects of the graphic and Phonic cueing strategies. 

Hypothesis 6A: The discourse processing strategies will have 
positive and independent effects on reading comprehension 
scores when simultaneously taking cueing strategy variables 
he account. 

Hypothesis 6B: Some of the effects of the cueing strategies on 
reading comprehension will be mediated by the recall strategy 


variables. 
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Sample 


Ninety four grade four pupils from two urban schools con- 
stituted the case base for the study. There were 131 students in 
the grade four classes, but, since it was necessary for all the sujects 
to be able to read the same passage and yet make mistakes, it was 
decided to select only those who were reading close to or above 
grade level. They would all then be able to read a passage difficult 
enough to produce reading miscues. 

Maze 5 and Maze 6 of the Guthrie-Seifert Maze Task were 
administered to all students in order to select the sample. The 
Guthrie-Seifert Maze Task is a modification of the cloze procedure. 
Instead of inserting a word in a blank, the reader must select 
one of three alternative words that are embedded for every fifth 
word in the story. The percentage of correct selections indicates 
the degree of comprehension for that passage. The Maze instrument 
contains seven passages graded from primer to 6.1 in difficulty. 

Maze 5 corresponds approximately to a grade 4.5 level and Maze 6 

Rosa grade o.2 level’ Each test contains 28 items with a resulting 
total possible score of 56. The cut-off point for inclusion in 

the sample was a total of 40 points out of the possible 56, which 
meant that the students were comprehending at least 70 per cent 

of what they read and should, therefore, be capable of orally 
reading the passage contained in the study instrument. The validity 
and reliability of the instrument is described in an article by 
Guthrie (1973), where he demonstrates that it correlates at the 


0.82 level with the Gates-MacGinitie Comprehension Subtest. 
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The Dependent Variable 


The reading comprehension measure was a grade equivalent 
score from the administration of a battery of tests known as the 
Canadian Test of Basic Skills (King and Hieronymus, 1973). The 
reading test selections varied in length from a few sentences to 
a full page and each passage was followed by multiple choice quest- 
ions. Pupils were required to answer 68 items in 55 minutes. 

King and Hieronymus (1975) report a split-half reliability of 0.92 
for the Reading Comprehension subtest of the Canadian Basic Skills 
battery. 

It is pointed out that a silent reading measure has been 
used for a dependent variable, and measures based upon oral reading 
for the independent variables. The question arises as to how similar 
are oral and silent reading and can the phenomena that underlie 
the processes involved in oral reading also be assumed to underlie 
the processes involved in silent reading. The essential question, 
then, concerns the nature of the relationship between the two modes. 
The underlying assumption of researchers and practitioners using 
oral reading to provide information about the process of silent 
reading is that the two modes have much in common. 

In a recent book by Levin (1979), a chapter is devoted 
to reviewing and evaluating the research that has compared oral and 
silent reading. The two modes of reading were compared in five 
areas: (1) the nature of the text; (2) the characteristics of 
the reader; (3) eye movements ; (4) reading speed; and (5) compre- 
hension and memory. A summary of Levin's views follows. 


In the first area, the nature of the text, studies have 
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been conducted on size of type variations, grammatical and meaning 
structure variations, variations from one language to another, 
variations in type of prose (fiction versus nonfiction), and whether 
prose or poetry was read. The general finding was that, although 
there are some differences such as longer duration of visual fixa- 
tions for oral reading in every language, the surface characterist- 
ics of the text had little influence in producing differences in 
oral and silent reading. Comprehension, when varying the surface 
features, remained the same in both modes. 

The characteristics of readers that were thought might 
produce differences in oral and silent reading performance were 
the age of the reader and the reader's skill. Although the studies 
generally agreed that older children read faster silently than orally, 
it seemed that younger children read at about the same rate in each 
mode. There was considerable disagreement as to what age the silent 
mode became faster than the oral mode. However, the number of 
ideas reproduced per second of reading, in a recall situation, 


was about equal for both types of reading across various age 


groups. 

The question of reading skill concerned whether or not those 
readers cee read well aloud also read well silently. The contention 
was that there is little difference. The correlation between 


the oral comprehension scores and the silent reading comprehension 
scores indicated that readers understood equally well in both 
modes. 

Eye-movements in reading have been studied- for many years 


probably because it is often considered to be the most ''scientific" 
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method of studying reading behavior. The results of the studies 
are fairly consistent; there are more fixations in oral reading than 
Silent reading. There also appear to be more regressive eye move- 
ments in the oral mode, perhaps because oral reading, being slower, 
requires more regressive movements in order to remember earlier text. 
Eye regressions also allow time for the voice to catch up with the 
eyes. It was found, as well, that eye movement differences in 

the two modes increased with reading ability, age, and school grade. 
Finally, since there are more fixations during oral reading the 
distance between the fixations, or the "span of recognition" will 
be shorter for oral than for silent reading. 

The literature comparing the rate of reading between the 
two modes is voluminous. All investigations report that silent 
reading is faster than oral reading which coincides with the reported 
evidence on increased fixations and decreased spans of recognition. 
Such differences are universally explained by physiological factors. 
Speaking the words aloud simply reduces the reading rate. 

Whether readers are better able to understand and remember 
content after reading silently than after reading orally has also 
been studied for many years. Some early studies found that there 
were no differences in the number of points remembered when reading 
in either mode. Other studies testing for memory after reading 
often found superior memory for silent reading. Controversies 
over the amount of understanding in each mode have continuously 
appeared in the literature. Some believe that the added auditory 
stimulation of oral reading aids comprehension, while others claim 


just the opposite, that it detracts from concentration and, hence, 
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lowers comprehension. Still others suggested that it made no 
difference since comprehension is not based on such peripheral 
factors. 

More recent research shows consistently that there is little 
difference in the comprehension ability of readers when reading silent- 
ly or orally. This appears to be so even when the readers are asked 
to read for a fixed length of time, with fixed amounts of material 
or if given varying amounts of time to read the passages. Such 
research has "concluded that the central processes underlying compre- 
hension were similar in both types of reading" (Levin, 1979, p.37). 

According to Levin there are enough similarities in the two 
modes to warrant the practice of using oral reading to observe the 
processing underlying something more global called reading ability 
even though there are some differences that one needs to be cognizant 
of when extrapolating from one to the other. Levin concludes his 
chapter by giving the following summary of the similarities and 
indicating that reading in either mode involves the extraction of 
meaning from print. 

What are the similarities? First of all the curves 
plotting the development of reading skills for the two modes 
were parallel, though skill in silent reading developed 

_more rapidly. Second, those readers who performed well in 

one mode also did well in the other. Third, memory for 

text was superior after silent reading, though text was 
understood equally well in both modes. Fourth, perception 
of text, as indexed by eye movements, was similar for both 
modes. More skilled readers used more efficient eye move- 
ments when reading either silently or aloud. Fifth, diffi- 
culties in reading material led to characteristic regressions 
and sometimes ... to confused eye movements, during both 
types of reading. Sixth, as was shown by the eye-voice span 
studies, skilled readers processed the text in systematic 


or meaning units. Most investigators inferred that iii 
'jidea' or 'meaning unit' is operative in silent reading. (p.37). 
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Anderson and Dearborn (1952) who emphasized the similarities 
of the processes in their study concluded that; 
The evidence suggests rather that silent reading and oral 
reading are significantly related and have many elements in 
common. An alternate hypothesis, therefore, is that oral 
and silent reading may be the overt and implicit expressions, 
respectively, of the same fundamental process. (p.160). 
Some researchers regard such a conclusion as too optimistic. 
However, strong support for the claim was found in a study conducted 
by Beebe (1980). The research attempted to determine to what extent 
substitution miscues affected silent reading comprehension as well as 
retelling ability following oral reading. It was found that corrections 
and syntactically-semantically acceptable miscues were common predic- 
tors of silent reading comprehension and retelling ability based on 
oral reading; that is, that the covariation in understanding in the two 
modes of reading were equally affected by the same predictors. Covaria- 
tion between the residuals of the outcome variables was negligible. 
These facts lead to the conclusion that an analysis of oral reading 
miscues is an effective way of inferring what kinds of miscues may 
occur during silent reading. If this is so, then the reading strategies 
derived from an analysis of miscues could be assumed to be operating 
during silent reading as well. Hence, there is additional legitimacy 
for using an oral mode of reading in this study to observe processes 
believed to underlie the silent reading used as a dependent variable. 
The question then arises as to whether the assumptions under- 
lying the construction of the Reading Comprehension Subtest ofthe 
Canadian Test of Basic Skills (CTBS) are the same as the assumptions 


underlying the measurement of cueing strategies and discourse analysis 


strategies and whether, in fact, they are therefore trying to measure 
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the same kinds of reading skills. The philosophy of the CTBS is out- 
lined in the Canadian Test of Basic Skills: Manual for Administrators, 
Supervisors and Counsellors (1975). The Reading Comprehension Subtest 
is summarized in the following way. 

The reading process as defined by the items in this test 
is a complex one. Whether or not pupils are good readers 
depends not only on the extent to which they apprehend the 
author's meaning, but also on the degree to which they grasp 
the significance of the ideas presented, evaluate them, and 
draw useful conclusions from them. This is true at all 
developmental levels. Children do not suddenly learn to 
read with comprehension at any particular age or grade. 

For these reasons, the items in all levels of the tests 
place a premium on understanding and drawing inferences from 
the reading selections. (p.43). 

It is believed by the researcher that such a view of the read- 
ing process is compatible with those presented in Chapter II. The 
skills that the test is attempting to assess include: (1) the under- 
standing of factual details and their relationships; (2) the recogni- 
tion of main ideas which involves a synthesis of information; (3) an 
ability to organize ideas within paragraphs, across paragraphs and 
over time; and (4) the ability to evaluate what is read through making 
generalizations about a selection, recognizing the writer's viewpoint, 
mood and style of structure. For a more detailed description of the 
skills tested see Appendix 1. It seems from these descriptions, then, 
that the test used for measuring the dependent variable is attempting 


to measure the same kind of phenomena that is underlying the use of 


cueing strategies and discourse processing strategies. 


Construction of Independent Variables 


The passage selected for the students to read and recall was 


from the Reading Miscue Inventory and was called ''Space Pet" (see 
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Appendix 2). It had previously been "tested" on grade four students 
(Beebe, 1976) and found suitable for the purposes of miscue analysis 
and for evaluating recalls for children at that grade level. The 
passage contains 741 words and is, therefore, longer than any passages 
used to date for recall analysis. The reasons for selecting a long 
passage were twofold: (1) the passage needed to be of sufficient 
length to ensure that the readers produced an adequate number of mis- 
cues for analytical purposes; and (2) the length of the passage was 
representative of story length in basal readers; that is, it was indic- 
ative of what grade four children are expected to read in a natural 
classroom setting. 

The children were tested individually and told that after 
they had read the story aloud, they would be asked to retell the story 
in their own words. Immediately following the reading, each child 
retold as much of the story as he could remember. All sessions were 


audio taped. 


Cueing Strategy Variables 

In order to establish cueing strategy scores, each miscue 
was marked on a typed worksheet. This involved replaying the oral 
reading section of the audio tape as often as was necessary in order 
to ensure that all miscues were transcribed according to the guidelines 
suggested in the RMI. Each miscue was then coded on a Reading Miscue 
Inventory Coding Sheet under the sections graphic similarity, sound 
similarity, correction, grammatical acceptability and semantic 
acceptability. Using the guidelines from the RMI manual, a graphic 


similarity score was assigned to each miscue as was a phonic similar- 
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ity score, a syntactic acceptability score and a semantic acceptability 
score. The procedures for scoring the variables are outlined below. 

An example of the coding procedure using the Coding Sheet is shown in 
Appendix 3. 

Graphic Similarity. Graphic similarity referred to how much 
the miscue looked like the word that was actually in the text; that is, 
how similar it was to the expected response. A miscue could be: 

(1) highly similar, if two out of the three parts of the word (beginning, 
middle and end) looked the same; (2) somewhat similar, if one out of 
the three parts looked the same; or (3) dissimilar, if no parts looked 
the same. For example, if a reader read "our" for "your", the miscue 
was Similar to two parts of the expected response (middle and end) and 
was, therefore, highly similar. However, if the reader read "care" 

for "canary" it was only somewhat similar and if he read "the" for 
Mat'et-was dissimilar, 

Miscues that were highly similar received a score of two; 
those that were somewhat or partially similar a score of one; and those 
that were dissimilar a score of zero. A student's graphic similarity 
raw score was established by totaling the two's and the one's. This 
raw score was then converted to a percentage by using two times the 
total number of miscues made as the denominator since each miscue 
had the potential of receiving a score of two if it was highly similar. 
It should be noted that if the miscue was an omission or an insertion 
it could not be given a graphic similarity score since comparisons to 
the text word could not be made. Hence, omissions and insertions did 


not receive a raw score nor were they included in the denominator 


for this variable. 
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By looking at percentages, all students had an equal opportun- 
ity of achieving a score of 100 regardless of the initial number of 
miscues made. For example, a student who made a total of thirty miscues, 
of which fifteen were highly similar and five were somewhat similar, 
would have a percentage graphic score of (15 X 2) + (5 X 1) = 58%. 

This is contrasted with a student who made tee eee with forty- 
five highly similar and nine somewhat similar, whose resultant graphic 
score would be (45 X 2) + (9 X 1) = 83%. Since we know that the total 
number of miscues is aes ae predictor of reading comprehension, 
one way of looking at the quality of the child's miscues is to compare 
the number of similar miscues to the total number that he made. 

Phonic Similarity. Phonic similarity referred to how much 
the miscue sounded like the word that was expected. As with graphic 
Similarity, the miscue could be highly similar, somewhat similar or 
dissimilar depending upon how many of the three parts of the word 
sounded the same as the text word. For example "Clarbul" for "Claribel" 
would have high sound similarity; "carrot" for "canary" some similarity; 
and "away" for "any'' would have no similarity. The raw score and 
percentage score for the phonic similarity variable were established 
in the same manner as for the graphic similarity variable. 

Syntactic Acceptability. Syntactic acceptability referred to 
whether or not the miscue rendered the sentence structure in which it 
occurred grammatically acceptable. A miscue had a high degree of 
acceptability if it afforded the sentence in which it occurred 
grammatical acceptability. If a miscue was grammatically acceptable 


only with the sentence portion that came before or after it, the 


miscue was said to be only partially acceptable and, hence, received 
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a score of one instead of two as in high acceptability. Miscues that 
occurred in a sentence that was not in any way grammatically acceptable 
were declared to be unacceptable and given a score of zero. Should 

the miscue be corrected by the reader, it was considered to be highly 
acceptable and given a score of two. 

Once a total raw score was calculated for all of the child's 
miscues (including insertions and omissions), they were converted to 
percentage scores by using two times the total number of the child's 
miscues as the denominator. Again this procedure allowed the student 
to achieve a score of 100 regardless of the number of miscues and it 
provided a means of evaluating the quality of a students' miscues rather 
than just counting the total number. 

It is important to note that, in this study, miscues were not 
looked at as ends in themselves and, therefore, as negative aspects of 
a child's reading ability. Rather, they provided a means or a vehicle 
for observing the cueing strategies that each reader was using as he 
read. Consequently, it was imperative to evaluate how effectively 
the child was using each strategy by assessing the positive aspect of 
each miscue in relation to the expected response. To do this the 
researcher assessed on what percentage of his miscues the child 
effectively utilized each of the cueing strategies. 

High syntactic acceptability occurred if a child read "John 
was shouting directly to Tom." instead of ''John was shouting directions 
to Tom," Commecarhe che miscue "directly" was acceptable even 
though it changed the meaning of the sentence. If a child read "Her 
wings were folded quietly and her sides." rather than "'Her wings were 


folded quietly at her sides.", the miscue "and" was only acceptable 
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with the part of the sentence prior to it and was, therefore, consid- 
ered to be somewhat or partially acceptable. If in the sentence "The 
cries of many gulls added to the noise." a child read "noise" as 
"noisy'', the miscue would be considered grammatically unacceptable. 
Semantic Acceptability. Semantic acceptability referred to 
the degree of meaning that had been retained in the miscue which 
rendered it consistent with the author's intended meaning both within 
the sentence and across the passage. A miscue that occurred in a 
sentence which was both meaningful and acceptable in relation to prior 
and subsequent sentences in the text, was considered to have high 
semantic acceptability. For example, in the sentence "We had just 
never had any pets until Sven Olson decided he wanted one.", when 
students read Steve instead of Sven, the miscue was considered highly 
acceptable and given a score of two. If, however, a miscue was 
acceptable only within a particular sentence (and not within the 
context of the paragraph or whole passage) or if it was acceptable 
only with the sentence portion that came before or after it, the 
miscue was then considered to be only partially acceptable and given 
a score of one. A student who read "I looked up and heard my first 
view of Claribel.'"' rather than "I looked up and had my first view of 
Claribel."" has given a partially acceptable miscue because it was 
only meaningful within the first part of the sentence. Finally, 
the student who read "She was a small yellow care hanging very still 
in the air."' rather than "She was a small yellow canary hanging very 
still in the air.'' has made a semantically unacceptable miscue and 
would, therefore, receive a score of zero for that miscue. Again, if 


the miscue was corrected it automatically received a score of two 
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Since the reader realized that it was not meaningful and regressed to 
correct, thereby exhibiting efficient use of the semantic cueing strategy. 
The percentage of semantically acceptable miscues, like the 
syntactically acceptable miscues, was arrived at by using the student's 
total raw score for highly and partially acceptable miscues as the 
numerator and two times the total number of miscues as the denominator. 
Therefore, when one compares what the reader did with what it was 
possible for him to do, one gains insight into how effectively he was 


utilizing the semantic (and previously the syntactic) cueing strategy. 


Discourse Processing Strategy Variables 

The first step in constructing discourse processing strategy 
variables consisted of transcribing word for word the oral recall that 
each child gave following his reading of the passage. Each trans- 
cription was then divided into clausal units and mazes. A sample 
of how the transcribed recalls were coded into clausal information 
units is given in Appendix 4. The interrater agreement between the 
thesis supervisor and the researcher was 93.4% across six ratings 
using the Arrington Reliability Formula (Fiefel and Lorge, 1950). 
Once clausal units had been established, they formed the basis of 
subsequent coding in order to construct the Content and the Structure 
variables. 

Content Variables. Four Content domain variables were con- 

structed by allocating the clausal information units into one of 
the four following categories: (1) text specific; (2) text entailed; 
(3) text erroneous; Saat) text external. In order to assign the 


recall information units to one of the four categories, the story 
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"Space Pet" was first divided into clausal units and the clausal units 
given in the student recalls were then compared to those within the 
Store Cex. 

Although each of the four categories contained sub-categories 
as guides for the allocation of units into categories, for the purposes 
of this research only the four larger categories were used. This was 
necessitated because of the size of the case base and the already large 
number of variables included in the model. The interrater agreement 
for the allocation of units to categories was 93.7%. 

Each clausal unit was given a count of one. The total number 
of units falling under each of the four categories then constituted the 
students' content scores. The categories are briefly described below 


and examples are given for the purpose of clarification. 


Text Specific. This category included the verbatim recall of a 
single clausal unit from the original text or a paraphrase of the unit. 


Examples of clausal units from this category follow. 


Direct recall of lexical items 
Text: Claribel always got noisy. 
Recall: Claribel always got noisy. 
Substitution of pronouns 
Text: That's why Claribel passed out. 
Recall: That's why she passes out. 
Synonymy of elements 
Text: She came back to life at once. 


Recall: She came back to life again. 
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Partial recall 


Text: To our delighted surprise, she came back to life at once. 


Recall: She came back to life at once. 


Text Entailed. The information units recalled were either: (1) a 
synthesis of two or more units of information from the text; (2) a 
generalization or summary subsuming information from more than one unit 
in the text; or (3) an inference arrived at through logical reasoning 
or instantiation of ideas, 

Summary/Generalization 
Text: As far as I know there has never been a rule against pets in a 
space station. We had just never had any pets until Sven Olson 
decided he wanted one. None of us ever figured out why he chose 
the pet he did. 
Recall: A fellow named Sven decided to take a pet into a space station. 
Synthesis 
Text: Today, if you should visit a space station, don't be surprised 
to hear a canary singing. 
Recall: When you hear a canary up in a space station ... 
Inference 
Text: Just then Sven appeared at the door. In his hand lay a tiny 
bunch of yellow feathers with claws sticking up in the air. 


Recall: He finally found the half-dead bird. 


Text Erroneous. These units included text information which the 
reader had confused or combined in an erroneous way. Examples of 


erroneous information conveyed in the recalls are given below. 
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Errors in names 
"Where's Sven?" I asked. "He's looking for Claribel," someone 
answered. 
Jim was looking for Claribel. 
Incorrect information or incorrect substitution 
"Where's Sven?" I asked. "He's looking for Claribel,'' someone 
answered. 
They were looking for Claribel. 
Inaccurate summary or incorrect synthesis 
Claribel was put into a face mask. It was as large as an oxygen 
tent for,her. 
And they put her into an oxygen tent. 
Faulty inference 
As far as I know there has never been a rule against pets in a 
space station. ... We couldn't be sure if we were breaking any 
rule having her there. But we liked her too much to take a 
chance on losing her. We had a little trouble hiding her when 
important guests. came. 


You are not allowed to have pets on the space station. 


Text External. Recall units of external information included 


either 


information that was so general that it did not convey any 


specific information or was a convention of storytelling and oral 


recall. 


Text: 


Examples of text external recall units are given below. 
Vague generalizations 
During the night, part of an air line had frozen, and the alarm 


had failed to go off. Half a million dollars worth of engineer- 
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ing instruments had let us down. 
Recall: One night half a million dollars of engineering parts (or some- 
thing like that) had failed. 
Story telling conventions 
Text: No specific referents 
Recall: And at the end of the story it says 
or 


That's all I can remember. 


Structure Variables. Three kinds of Structure variables were 
constructed in an attempt to assess how readers in the sample were 
relating pieces of incoming information together. Each group of vari- 


ables is discussed in turn. 


Logical Connectives. Logical connectives provided information 
on how the reader was combining or joining together pieces of informa- 
tion both within and between clausal units. It was believed that this 
type of connective would provide insight into the logical relationships 
that the child was making as he read the passage. Each time a logical 
connective (conjunction) was encountered in the student's transcribed 
recall, 7 was allocated to one of eleven connective categories. Each 
connective was given a count of one and the total number of connectives 
within each category was summed to establish a connective score on 
that category for each student. 

Conjunction This connective expressed the general relation- 


ship of joining together two or more ideas. The most common conjunction 


was "and". 
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Recall: They were on a space station and people used to visit them. 

Disjunction Disjunction expressed the relationship of 
alternatives. The most common word used to express disjunction was "or". 
Recall: They had to hide the canary or let the visitors find it. 

Manner Connectives of this type expressed the mode or manner 
of an action or indicated with what anevent was concerned. The most 
commonly used words to express the manner in which something occurred 
were "about", "with" and "like". 

Recalls: Something was wrong with the air. 

The story was about a canary in a space station. 

She looked like she was dead. 

Causality These connectives expressed the relationship of 
cause and effect. Common words denoting causality were "because", "then" 
and "'so'’. 

Recalls: Steve liked pets so he wanted one in the space station. 

They gave her oxygen and then she came back to life. 

They had to hide the bird because people came to visit. 

Purpose Purpose indicated an intentional act or event that 
was carried out in order to obtain a particular result. Commonly used 
words to express purposive relationships were "to", "for'' and "so". 
Recalls: People used to visit them in the space station. 

He was looking for the bird. 

He went out so he could look for the bird. 

Concession This relationship expressed the yielding of a 
point in an argument or the acknowledgement of an alternate situation. 
The most commonly used words to indicate concession were ''but"' and 


"however". 
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Recalls: They gave her oxygen but she kept on passing out. 

They didn't hear her but she made a lot of noise. 

He thought she was dead. However, he wasn't sure. 

Contrast Connectives of this type expressed the relationship 
of divergence or differences betweenobjects or actions. Words express- 
ing contrast that were used were "'same as" and "different from". 
Recalls: Claribel woke him up every morning. It was the same as 


having a whistling alarm clock. 


They gave her oxygen again. But this time was different from 


the last time because she stayed alive. 

Condition Conditional connectives expressed the relationship 
whereby one thing limited or modified the existence of something else. 
These relationships are commonly known as "if-then'' conditions. Words 
used to express conditional relationships were "if" and '"if-then". 
Recalls: If you ever hear a canary singing it means you have a double 

safety guard. 

They didn't know if they were allowed to have a pet. 


If the bird hadn't gotten sick then they would have all died. 


Temporal disjunction One event happened either before or after 


another event. Words such as "before", "after'', ''then'' were used to 
express this relationship. ''Then'' was used almost exclusively by the 


students in this sample. 


Recalls: They took the pet. Then they realized that something was 


wrong with the air. 
It was about a canary in a space station and after she died. 
Where the words "and" and "then" appeared together as connectives 


(which they often did) they were considered to be one temporal dis- 
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junction on the grounds that "and then'' was simply a child's idiomatic 

expression for a ''then" connective. 

Recalls: They searched all over and then Steve came back with a bunch 
of feathers in his hand. And then the doctor came and they 
put her in oxygen and then she came back to life. 

Temporal conjunction An event happened at the same time as 
another event. The most commonly used words for this relationship were 
“when'' and "while''. 

Recalls: They heard her singing when they got her. 

When I looked up, I saw the canary. 

She always peeped and whistled while the visitors were there. 

Location Objects or events were placed in a spatial frame- 
noe ne words “at's “tin, Won". “tol, “from” and "over" were 
most commonly used to indicate the location of an object or an event. 
Recalls: It's about a canary at a space station. 

They were on a space station. 

The men in mines always took a canary with them. 

If you ever go to a space station 

He could hardly drag himself from the bed. 


They put the oxygen mask over her. 


Referential Connectives. Referential connectives provided 


information on how readers were relating the information they were 
currently recalling back to previous piforuatici they had already 
given. That is, referential connectives were words that were used 
throughout a recall eae hal an antecedent in the form of a noun or a 


clause which appeared earlier in the recall. They were believed to 
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be another indication of how the reader attempted to organize the in- 
coming bits of information into some kind of cohesive set of inter- 
related ideas. In other words, how did what the reader recalled at 
one given point in the recall relate back to what he recalled in the 
previous sentence or sentences? 

As in the case of logical connectives, each time a referential 
connective was encountered in the student's transcribed recall, it was 
allocated to one of ten referential categories. Each referential 
connective was given a count of one and the total number of connectives 
within each category became the student's score for that type of 
connective. 

Pro-form pronoun Personal, possessive, and demonstrative 
pronouns that stood for or referred back to a previous antecedent con- 
stituted the pro-form group. 

Recalls: Steve, one of the men, liked pets so he wanted to take one. 

The people were up in the space station. ... And they 

didn't know if they were allowed to have a pet. 

Jim was looking for the bird and he came back with yellow 

feathers and claws in his hand. 

Story referent pronoun This connective was like the pro-form 
pronoun Bie there was no antecedent for it in the student's recall. 
Rather the pronoun referred directly to a person or persons in the story 
itself and, therefore, integrated the information being conveyed with 
the story concepts rather than with the noun or clause just previously 
mentioned by the student. 

Recalls: It was about a bird, a canary. And they were on a space 


station. 
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If you should ever visit a space station ... 

The antecedent for the "they" and the "'you" have not been referred to in 
the recall Sitsel five only ein ithe story. 

Relative pronoun This connective included the relative class 
of pronouns and were generally used to introduce clauses. 

Recalls: There was a fellah up the front who was sleepy. 

It was about a canary and some men who tried to save it. 

Complementizer A complementizer was a connective that intro- 
duced a noun complement. 

Recalls: They realized that something was wrong. 

If you visit a space station and a canary passes out you 

always know what it means. 

Repetition A lexical item was repeated and was meant to refer 
to the same item previously mentioned. 

Recalls: They were on a space station. ... So he wanted a pet to 

stay in the space station. 

They gave her oxygen but she kept on passing out. So they 

gave her more oxygen. 

Synonym One lexical item replaced another but was meant to 
refer to the same object or event. The substituted word was the same 
part of speech. 

Recalls: Steve wanted a pet and he picked a canary. ... And they gave 
the bird more oxygen. 

They gave the canary some good air but she passed out again. 

So they gave her more oxygen. 

Class ineMiskon A noun introduced a subset of a class already 


mentioned or, conversely, named the class of a particular subset 
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previously recalled. 
Recalls: It was about a bird, a canary. 

Sven, one of the men, liked pets. 

Derivation Two lexical items shared the same semantic root 
and were usually the same part of speech. A derivation connective could 
have been derived from another part of speech (for example, from a verb) 
but the derivation must have been a noun. 

Recalls: She sang a song. 

When the miners used to go down in the mines 

So he squawked and they had a hard time explaining the squawks 

and noises. 

Inclusion A general word or phrase was used to refer back 
to and sum up a previous description of anevent or happening. 

Recalls: So he wanted a pet to stay in the space station and he thought 
it wouldn't do any harm. 

And then they found out what had happened. (Previous text 

told of the air line freezing.) 

Formal repetition A lexical item was repeated but it did 
not refer to the same object or event mentioned previously. Instead it 
introduced a new member of a class or a new concept associated with 
the repeated word. 

Recalls: If you ever visit a space station and hear a canary singing ... 

One of the men in the space station liked pets. ... And they 


realized that the men in the mines took a canary down. 


Staging. Staging variables were constructed in an attempt 


to understand how the readers in the sample were ordering and/or 
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organizing segments of the story into a meaningful whole which they later 
conveyed to the researcher during their oral recall. In order to observe 
this phenomenon, four variables were created: (1) new topics; (2) elabor- 
ations of topics; (3) elaborated topics; and (4) sequence of new topics. 
Each variable is described below following which is included a sample 
of the coding of one passage and the tabulation of scores. 

New topics A topic was defined as the noun or personal pro- 
noun that was the subject of the clausal unit. In order to be considered 
as a new topic, the topic had to be introduced as the subject of the 


clause of the first time in the recall. 


NT NT 
Recall: A bird was in the story. And the people they were up in a 
older 


space station. And they wanted a pet. 

A topic was considered new if it was introduced as a subject for the 
first time in a clausal unit appearing later in the recall even though 
it had been previously mentioned as the object in an earlier clause. 
Recall: (continuation of the example above) ... The seidens tat 

had trouble with air. 

Clauses that contained completely incorrect information were 
not considered in the coding. However, if a name (as a topic) was con- 
fused but the remainder of the clause was accurate, the topic was 
included in the coding. The rationale for this was that incorrect 
information of this kind had been counted as erroneous information 
when the clausal units were categorized into one of the four Content 
variables. . 

NT 
Recall: Jim went to look for Claribel. 


Elaborations Elaborations were additional pieces of informa- 


tion that were given about new topics. These often occurred immediately 
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following the new topic but they could also occur later in the recall. 
Completely inaccurate elaborations on a topic were not counted. (See 
example below). 

Elaborated topics When a new topic was elaborated upon it 


was considered to be an elaborated topic which was a subset of the new 


topic. 
NI ET Elab 
Recall: And the people, they were up in a space station. And they 
Elab Elab 


wanted a pet and they didn't know if they were allowed. 

Sequence The sequence variable was simply the count of the 
number of new topics that the reader had recalled in the same sequence 
as presented in the story or in an acceptable sequence such that the 
sequential development of the story was maintained. During the coding 
of the staging variables it was found that there were virtually no 
instances of incorrect sequencing. Hence, the sequence variable and 
the new topics variable were the same thing. The sequence variable 


was, therefore, abandoned since it added no new information to the study. 


Example of the coding: 
i 
A bird was in the story./ And the people were up in a space 
PAS Ze Ze 
station./ And they wanted the pet/ and they didn't know/if they were 
Ze 2e & 
allowed./ And they heard him singing /when they had him./ The space 
1é 
station had trouble with the air/ And the canary went out one night/ 
4 le EX 
and the air wasn't no good./ She stopped breathing. / And then they 
5 


le 

brang in the oxygen/ and the oxygen went over the bird/and then she 
Ze 6 

came back to life./ And they found out /that the air lines was frozen / 


and the air had gone bad. } 
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New topics (indicated by number only) = 7 

Elaborations (indicated by e's) = 10 

Elaborated topics (indicated by how many numbers from one to seven 
have e's with them) = 2 

Sequence = 7 (All new topics were introduced in a sequence compatible 


with the story sequence). 


Reliability and Validity 

Since it was not possible to estimate the reliability and val- 
idity of the raw data items, the best that could be done was to consider 
previous studies conducted using the same intruments. The RMI instrument 
used to measure the graphic, the phonic, the syntactic and the semantic 
variables was based on considerable research in the field of reading. 
It has been widely used for over a decade and the concensus from both 
clinical use and research studies is that, although it is time consuming 
to use, it does give a good measure of a child's ability to use cueing 
strategies while reading. It would seem then, from past experience 
with the instrument, that it is highly reliable and valid in terms of 
what it claims to measure. 

+The instruments used for measuring the Content and Structure 
variables were virtually at the opposite extreme of the continuum. 
In the case of the Content variables, a variety of modifications of 
the present instrument have been used to assess the kind of information 
that students extract from print as they read. Studies done to date 
have used very small data bases (from twenty to forty) and have usually 
modified the instrument on logical grounds only, to suit the purposes 


of the particular study. As a result, no consistent findings have 


eh eran “il be ipo i} ‘aadiqe: 


a : : 
= 7 P - i _ \) a a% ie 
‘ gt = (ete od Seren tbat) amp igaro 
GA ! : - 4 
" q ae ——— _ 
yaw “age wed vd besaviied) eodge ' botatodel 
g _ oP: 


- 5 


’ 2 (egde Apie oe ovad 
7 


f 


a unit 
& port tsobineld eiew —.igos wer (TA) 


(Sy aaul ce at? dighe 


A -_ 
" 
rtity if y 4 a2 ' 
ab i ath ne ee a oe ; + 
: -_ 
ad gee Gr eftitzoy jon ame FE Senta 
. s - 

Shen a ant Hj of Gia * afi yoadt ai Mere ish a 


- * - 3 T= ie 4 : j y ) 4 ' 7: Ad pa igs? ‘sobbute 


: 7 
tot ; ti? , Qi SAT > ertg ot ones ue 
- a 
— ~ a3 
tb. Ax Tr sheers. apod wo OF end 2aW 
— : A 
= : my. “3 7 Loy Gt Wee haba ‘ fo 
. ; f > , = - 5 
‘| aba ple , 6G? Ob eGo saber wna ges Ls 
A : y* In 2 2 oO MwTeeae Oe ioe Ss oo’ es] —s 
pOre 4 te % foie eres Ofecw YI ao hag ae 
: f * Pa . ¢ ’ —- 
t be: realy stuart 3% raga ag 33% ‘eds sme tea ? of: 
t im a6 
; sre hil OF ‘a elo +. 


a 


e 


_ 
ite loo topo bel? geese Fee Qos foe 5 


3 ae 
™ “ ae S ' 7 7 ' ; 
rye wit, 16 rea eeai ee ae i fuera ty ot Ww ea6Ge. 


’ 
—— 


‘ i a : 4 — | 7 . 
Je wrnnt stom to Wren a gap icine sealant Nii team 
y — 


HoTsrerSTNE 2. Lad ali? coating becu 


ieee 


104 


emerged that enabled the present researcher to utilize a "proven" 
instrument for assessing the Content domain. 

As far as the researcher is aware, no studies have been con- 
ducted whereby the instrument for measuring the Structure variables 
has been used to assess how childrenwere structuring or organizing the 
incoming information as they read. Forster (1978), however, used 
logical and referential connectives to assess whether differing the 
number of connectives contained within a passage affected the amount 
of information recalled by twenty average fourth grade readers. Fagan 
(1978b) used the instrument to assess the use of connectives and staging 
in nine, ten and eleven year olds oral language. This study, then, in 
the area of assessing Content and Structure had little empirical 
evidence to use in selecting and/or modifying an instrument for measur- 


ing the two domains. 
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CHAPTER IV 


DATA REDUCTION 


This step in the study was undertaken in order to reduce the 
number of independent variables by constructing weighted composites 
from the thirty-two observed variables contained within the raw data. 
This was done for two reasons: (1) to convert the data into theoretically 
more meaningful constructs; and (2) to render the data more manageable 
statistically. 

One of the biggest problems in educational research stems from 
the fact that many of the concepts we want to work with are not directly 
measurable. In the case of this study, how does one ''get at'' a reader's 
ability to use cues from his background knowledge and language fluency 
in order to help him understand what he read? Or, similarily, how 
does one "'see'' what the reader was selecting to focus on from the 
printed pages and how he then organized what he had selected in order 
to make the print comprehensible? Since these are all mental processes, 
such hypothetical concepts and unobservable constructs, or latent 
variables, cannot be directly observed or measured. However, "a number 
of variables can be used to measure various aspects of these latent 
variables more or less accurately" and, therefore, can be regarded as 
indicators of the concepts or constructs under investigation (Joreskog, 
19765, Doo). Each indicator has a relationship with the latent variable 
but if one indicator alone is used to measure the concept a biased 
measurement is the result. By using several indicators of each latent 


variable, a more accurate assessment of the concept is obtained. Since 
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one then ends up with several variables measuring the two or three 
constructs thought to be associated with the organizing ability or 

a cue selection ability, the question arises as to how to disentangle 
the complex interrelationships inherent in such data into their major 
and distinct regularities. 

Factor analysis can simultaneously manage over a hundred 
variables and, based upon the correlation coefficients between the inter- 
related observed variables, extracts groups of variables that cluster 
together to either confirm a priori constructs based on the theory or 
to produce constructs ex post facto where predictions as to the under- 
lying structure of the data were not made. The cluster consists of 
variables that correlate highly with one another and have comparatively 
low correlations with variables in other clusters. Hence, the data 
become more meaningful theoretically. 

The second reason for using a factor analytic approach is to 
reduce the number of independent variables used as predictors of 
reading comprehension such that stable model parameters could be esti- 
mated. The estimation of the relationships of models of the kind form- 
ulated in this study involves the estimation of mathematical equations 
which are probabalistic rather than deterministic. In practice this 
means sar if variables are added to or taken away from an equation 
representing the model, the parameter estimates will change. By the 
same token the estimates of any equation will also change with differ- 
ent samples. Thus, the SO. MER RS: is constantly confronted with the 
problem of the reliability of the results for the estimates of the 
model. Questions arise such as: (1) how great is the sampling fluctua- 


tion; (2) how sensitive are the estimates to model misspecification; 
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that is, to the erroneous inclusion or omission of a variable or 
variables? 

Unfortunately, not a great deal is known about the reliability 
of the estimates of regression equations due to the above problems 
(Kerlinger & Pedazur, 1973, p.446). It is known, however, that the 
variability of regression estimates is a function of three factors 
(Pindyck § Rubinfeld, 1976, p.22): (1) the random error which consists 
of two parts, measurement error and stochastic error which is usually 
due to the erroneous omission of explanatory variables; (2) the sample 
size or more specifically, the degree of freedom of the sum of squares 
error; and (3) multicollinearity. 

Random error can be reduced by improving the precision of 
measurement and by improving the design or specification of the model. 
The design of the model, however, has been established for this study 
and, therefore, is not manipulable at this stage. In fact the purpose 
of this study was to test an integrated theory of reading in order to 
be able to justify improved designs in the future. The matter of the 
precision of measurement is, however, under the control of the investi- 
gator. This was managed through the technique of latent variable 
construction based on several observed variables representing theoreti- 
cal concepts. The procedure is discussed above. 

The variability of the parameter estimates is also attributable 
to sample size; the larger the sample the less the variability. Most 
researchers are advised to use as large a representative sample as 
possible. Thus, Kerlinger and Pedazur (1973, pp.446-447) suggest that 
"any multiple regression analysis, and especially those with many 


independent variables, should have at least 100 subjects, preferably 
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200 or more," because "'the larger the sample size the more precise the 
statistical estimate." 

It is not, however, the absolute number of cases that is 
important, but rather the number of cases in relation to the number of 
independent variables. The object of the exercise is to minimize 
sampling error. In the context’ of a discussion of multivariate analysis, 
Nunnally (1978, p.421) argues that "a good rule is to have at least ten 
times as many subjects as variables'', whereas, in contrast Kerlinger and 
Pedazur (1973, p.282) state "some authors recommend that the ratio of 
independent variables to sample size be at least thirty subjects per 
independent variable."" In the case of the present study, an attempt 
was made to try to come up with a compromise between the two suggestions 
by : (1) including approximately 100 students in the sample; and (2) by 
restricting the number of independent variables in the model through 
the use of latent or composite variable construction based upon the 
clustering of observed variables. 

Third, the problem of multicollinearity as a source of 
variability in regression estimates was dealt with by constructing 


composites that contained most of the collinearity within themselves. 


The composites representing the constructs under investigation would then 


be relatively independent of one another within the model. 


Cueing Strategy Composite Construction 
The correlation matrix presented in Table 1 clearly indicated 
that a great deal of overlap or multicollinearity existed between some 


of the variables. A coefficient of .925 between the graphic and the 


phonic variables and a coefficient of .752 between the syntactic and 
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semantic variables leads one to believe that, in fact, graphic and phonic 
cueing strategies were so closely related that they were not separate 
variables but together formed a grapho-phonic strategy. Similarly, 

the syntactic and semantic variables appeared to both be part of some 
underlying concept that incorporated the reader's ability to use syntax 
and semantics in an integrated manner. 

Such coefficients were not unexpected since we know that 
readers learn to use letter-sound (grapho-phonic) relationships to 
assist them in decoding words. We also know that the semantics or 
meaning of a sentence is not likely to be understood if the syntax 
or grammar does not sound like real language. Nor was it surprising 
to find that syntax and semantics actually had low negative correlations 
with graphics and phonics. Experience by professionals working with 
children learning to read indicates that many readers are overly 
concerned with accurate letter-sound relationships. Such an obsession 
with accuracy often leads the child to believe that as long as he 
reads as accurately as he can, that it matters little whether what he 
is reading sounds right and makes sense to him. Those readers who put 
language sense and meaning first are usually those who are least con- 
cerned that their reading be an exact (or very close to exact) 
rendition of the text before them. Discrepancies between what the 
author has "said" and the child's interpretation of the print only worry 
this type of reader when his rendition fails to make sense and he 
wanders too far from what the author has implied; hence, the low 
negative correlation. This seems to imply that the relationship 
between graphics/phonics and syntax/semantics is, at best, very 


low and if important at all, is important in a negative direction. 
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Since the correlation coefficients bear out the relationships 
observed by professionals in the reading field, one could reasonably 
hypothesize that two factors would emerge when all four variables are 
factor analyzed. Because the factor analysis was intended to be 
confirmatory, as opposed to exploratory, two factors were called 
for using an orthogonal rotation since, from experience and from 
a theoretical basis, if a grapho-phonic and a syntactic-semantic 
factor emerged they should be independent of one another. 

Support for two factors was found in the results presented in 
Table 2. The factor matrix clearly indicated two factors and there 
were two eigenvalues greater than one. The problem of the number of 
factors to be anced and subsequently rotated has no general 
solution. Theoretical considerations in a confirmatory analysis should 
provide the most important direction for extracting factors but Kaiser's 
"eigenvalue-one" rule is also often applied routinely as a solution 
to the problem. This rule of thumb suggests that the number of factors 
be equal to the number of eigenvalues greater than one (Kaiser, 1960, 
1970). It should be remembered that this is just a rule of thumb that 
works more often than not and what one really wants is some compromise 
or balance between the adequacy of the factors in accounting for the 
variance among the variables and the interpretability of these factors 
in substantive terms. 

An examination of the patterns of loadings in Table 2 bears 
out the argument advanced earlier in connection with the dimensions 
of cueing strategies. Factor one was clearly a Grapho-Phonic factor 
representing variability in the use of letter-sound relationships 


to gain meaning from print. Factor two was a Syntactic-Semantic 
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factor , and reflected the way in which the readers varied in their use 
of language patterns and experiential background to assist them in inter- 
preting the print before them. The factor score coefficients in Table 2 
were then used to construct two latent variable composites. The general 


formula used to construct the composites was: 


Fy = Wy + WZ, HY Tage’ WZ 
where Wy = the factor score coefficients and 
Zh = the standardized values of the variables. 
Thus Z, = (Var 1 - mean of Var 1)/ the standard deviation of Var 1. 


ar 


Content Variable Composite Construction 


During the coding of the data it was noted by the researcher 
that the staging variables (NTOP, ETOP, ELAB) seemed to be measuring 
the same kind of underlying construct as the Content variables (TSPEC, 
TENT, TERR, TEXT). On these grounds it was decided to collapse the 
two sets of variables into one and to do a principal component analysis 
since there was only one eigenvalue greater than one. Scrutiny of 
the correlation matrix in Table 3 indicated that, indeed, there appeared 
to be a great deal in common between the staging variables and the text 
specific and text entailed variables of the Content domain. Text 
erroneous and text external information from the Content domain had 


much lower correlations with the staging variables and, therefore, 


1. Throughout the remainder of the study the initial letters of the 
latent variables are capitalized; for example, Grapho-Phonic, 
Syntactic-Semantic, Content, Description and so on. The initial 
letters of observed variables are not capitalized; for example 
reading comprehension, graphic similarity, text specific and so on. 
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could constitute a second domain. 

The results of the principal component analysis is shown in 
Table 4. With the exception of text erroneous and text external, all 
of the variables loaded high as a single factor. Theoretically, these 
two variables were quite distinct from the other variables in the com- 
posite since one indicated erroneous information that the reader had 
constructed as a result of reading the text and the other indicated 
a vague conceptualization of information in the text or what is often 
called a story telling convention. On these grounds it was decided 
to extract two orthogonal factors from the data to see if two distinct 
factors existed. 

The results in Table 4 indicated that there were not two 
distinct factors in the data. The factor loadings in the factor matrix 
for the two-factor solution indicated that when an attempt was made to 
force the variables into two factors the factor loadings became unstable; 
that is, they began to shift in such a way that they became uninter- 
pretable given what the variables were attempting to measure. The 
results on the correlation matrix were again considered and since the 
staging variables did not appear to be adding any new information over- 
and-above the information given by the Content variables, it was decided 
to eliminate the staging variables. It was believed that they were 
Measuring the same thing and in virtually the same Way as the text 
specific and text entailed variables from the Content domain. Note 
the high correlations between the TSPEC, TENT variables and the ETOP, 
ELAB variables. They were, therefore, considered to be redundant. 

Since there was only one eigenvalue greater than one for the 


combined Content and staging variables, it was decided to use a 
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principal component analysis on the Content variables by themselves. 
Table 5 gives the results of the analysis. The factor score coefficients 
were then used to construct a latent variable composite using the same 


equation as for the cueing strategy composites. 


Structure Variable Composite Construction 

Since the staging variables were eliminated due to redundancy, 
the Structure variables consisted of two sets of connectives; namely, 
logical connectives and referential connectives. During the 
course of the coding it was noted that some of the connective types 
were used so seldom by the students in the sample that they could not 
realistically be called variables. The cut-off point for the purpose 
of eliminating the non-variables was established as a result of the 
univariate analysis. Six variables, four logical connectives and two 
referential connectives, were eliminated because the mean for those 
variables fell below .5. This meant that, on the average, fewer than 
half of the sample used those connectives only once. The logical 
connectives that were eliminated included disjuntion, concession, 
constrast, and condition while the referential connectives excluded 
from further analyses were the relative pronouns and derivations. 

This segment of the study may be thought of as exploratory 
since the researcher was unable to hypothesize which connective variables 
would cluster together to form factors. It was believed that there 
were perhaps three types of logical connectives, each with an increasing 
level of complexity; namely, descriptive, explicative and perceptual. 
However, no similar categorization was postulated for referential 


connectives. At best it was thought that by examining the connectives 
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used during an oral recall of a story, an indication of how the child 
was Organizing incoming information could be ascertained. 

An examination of the correlation matrix in Table 6, likewise, 
did not give any clear indication of how the variables might cluster. 
While it is true that some variables correlated more highly than others, 
there was no clear pattern emerging as there had been with the cueing 
strategy variables. In an attempt to get a reasonable solution to the 
problem, it was decided, first of all, to factor analyze each set of 
connectives (logical and referential) since they seemed to be theoreti- 
cally different in kind. Since this was an exploratory analysis no 
restrictions were placed on the number of factors to be extracted from 
each set of variables. Rather any factor with a root or eigenvalue 
greater than zero was to be included. Orthogonal solutions were used 
since the researcher was attempting to delineate principal factors that 
were independent of one another. 

Since this part of the factor analysis was exploratory in 
nature, principal factoring without iteration was used. Further, the 
main diagonal of the correlation matrix was not altered which meant that 
the principal components extracted were exact mathematical transforma- 
tions of the original variables. This method of factoring did not 
require any assumptions about the general structure of the variables 
which is characteristic of an exploratory type of factor analysis. 

This procedure is in contrast to the principal factoring with 
iterations that was used for the confirmation of the two cueing strategy 
dimensions. When using iterations, the main diagonal elements of the 
correlation matrix are automatically replaced with communality estimates 


each time an iteration is carried out. 
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When each set of connective variables was factor analyzed, the 
results were ambigious. If the eigenvalue greater than one criteria 
was used each set of variables should have had only one factor. However, 
the factor loadings were not at all clear cut. In each case three or 
four variables loaded on the first factor and the others formed single- 
tons or doubletons. Since the same thing happened with both sets of 
variables, it was decided to collapse the two sets into one set and to 
proceed from there in trying to extract factors, again using the roots 
greater than zero criteria. 

The first analysis indicated that there should probably be two 
factors based upon the eigenvalues. When the rotated factor matrix 
-was considered together with all of the eigenvalues to ascertain where 
the biggest drop in the amount of variance occurred, it was decided to 
eliminate all singleton and doubleton factors on the right hand side of 
the matrix and to rerun the analysis to extract six factors. Factor 
six was a singleton and, therefore, eliminated and a five factor 
solution was attempted. 

In the five factor analysis, Factor 5 was a singleton; it was, 
therefore, eliminated and a four factor solution called for. Factor 4 
proved to be a doubleton but Factors 1, 2 and 3 were beginning to 
eiicter. Consequently, Factor 4 was dropped and a three factor 
solution attempted. The results of the three factor solution were 
accepted for three reasons: (1) the variables clustered with no 
singletons or aouhi tans: (2) the three factors were interpretable; 
and (3) three eigen values were greater than one. On these grounds, 


a compromise was made and the results of the three-factor analysis 
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is presented in Table 7. 
Factor 1 was a Descriptive factor representing a simple 
joining together of what occurred in the story. The connectives 
included in this factor were conjunction, manner, temporal disjunction, 


location, pro-form pronoun, synonym, repetition and inclusion. Ideas 
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were strung together in a simple recall manner by the use of the conjunction 


"and" and the temporal disjunction "then". Other Descriptive connectives 
told how and where events occurred. For example, the manner connective 
"with"! was often used to describe Sven after he had found the bird -- 
"He came back with Claribel on his hand.'' A location connective "in" 
often described where the people in the story were -- ''They were up 
in a space beationn 

The referential connectives in factor one indicated that more 
description about a person or anevent was about to occur. For example, 
through the use of the pro-formpronouns "he'', "she" or "they', "the 
subjects of the study kept adding bits of information about a previously 
mentioned person(s). Or sometimes they simply repeated the name or 
used a synonym for the word and then gave another piece of information. 
Through the use of an inclusion connective, the children summed up 
information on an event and then added additional information about 
the event. For example, a child may have already told about the air 
line freezing in the space station. He then went on to say, MTELS. 
problem made the bird pass out and the men act very Sieepy.” 

Factor 2 was an Association factor which was made up of three 
connectives; purpose, complementizer, and class inclusion. It differed 
from the Descriptive factor in that two pieces of information were 


related to each other in an associative manner rather than one idea 
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simply being followed by another. That is, these connectives associated 
the event with the reason for the event. The word "to" was a commonly 
used purpose connective and was frequently used to tell why the people 
on the space station did what they did. One example was, ''Sven went 

out to look for Claribel." 

The complementizer connective most often seemed to be used to 
associate a person with what he said, knew or thought. For example, 
many students said something similar to "He said that she wasn't dead." 
or "The Doctor didn't think that the canary was dead."" Through the use 
of the class inclusion connective the students associated information 
they were giving, which was about a subgroup, with the larger group 
to which it Lit eoek Or, conversely, they associated the larger 
inclusive group they were discussing with one of its subgroups. One 
child said near the beginning of his recall, ''Some men were up in a 
space station."' Later he recalled the following, "Jack, the man who 
was the cook and the doctor ...'"'. Here the child had made the associa- 
tion between a particular man and the large group of men of which he 
was a part. When another child said, ''One day Sven got a little 
yellow canary because he liked pets." he was associating the larger 
group, pets, with the subgroup canary. 

Factor 3 was an Integrative factor and consisted of four 
connectives; causality, temporal conjunction, story referent and 
formal repetition. The Integrative factor would seem to be the most 
complex of the three factors in that the reader had to perceive inter- 
relationships between Hine rather than just stringing together or 
making the association between two ideas. 


In a sense, then, the use of Integrative connectives required 
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a more abstract or complex type of processing than did the use of 
connectives in the other two factors. The use of causality connectives 
clearly indicated that the reader had integrated many pieces of infor- 
mation from the story and from his own experiential background in order 
to make a statement like, 'The canary passed out because she did not 
get enough air when the airline froze."' Nowhere in the story did it 
actually tell why the canary passed out. The reader must have made 
the inference from what was said in association with his already 
existing knowledge. 

The temporal conjunction connective most frequently used was 
"when'’, Here again the reader had to integrate several pieces of infor- 
mation to come up with a statement like, "When Sven finally came back 
with the bird ...''. The story referent connective indicated an inte- 
gration of information between the actual characters in the story and 
the pronouns used to represent them in the recall. No intermediary 
reference was made to them at the beginning of the story recall and, 
therefore, everytime a student said "they" or "she'! which referred 
directly back to a person in the story, the student had to be inte- 
grating all of the pieces of information about that person with his 
use of a pronoun to represent the person in his recall. 

| Finally, the connective formal repetition represented an 
integration of information because before the reader could use a noun 
in this manner he had to understand the relationship between the 
concept implied by the word when he first used it and the concept 
implied by the word when he used it again but in a different context. 
For example, almost all of the students talked about the canary passing 


out in the space station. Some readers also talked about the fact that 
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when miners take a canary down into the mines, it acts as a warning 
when the air isn't right. Here the same word was repeated but it did 
not represent the same canary nor the same situation. Yet in order to 
make the relationship between the canaries, the child had to understand 
the interrelationship between the canary passing out in the space 
station and the use of canaries in mines. 

Once the three factors had been extracted the factor score 
coefficients in Table 7 were used to construct three latent variable 


composites. 
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CHAPTER V 


FINDINGS I: ESTIMATION AND DISCUSSION OF BASIC MODELS 


This section of the study deals with the estimation and dis- 
cussion of: (1) the cueing strategy model; (2) the discourse processing 
strategy model; and (3) the relationship between these two basic models. 
The chapter begins with a correlation matrix for all of the variables 
in the models because it is on the basis of the coefficients in this 
matrix that all other analyses were conducted. Table 8 presents the 
correlations, each of which was based on the maximum number of cases 
for which data were available; the case base for each correlation 
appears in the upper triangle of the table. A series of regression 
analyses was then used to identify the relative effects of the sets 
of predictor variables within each model on reading comprehension 
as well as the effects of cueing strategy variables on discourse 
processing variables. 

Several variables in the correlation matrix are unmeasured 
variables whose nature was determined by factor analytic techniques. 
GP, SS CONT2, DESCR, ASSOC, INTEG and CONNTECT (which will be discussed 
later) are all factor composites or latent variables and have a mean 
near zero and a standard deviation of about one. The means of such 
composites have no real meaning because they are composed of added 
weighted scores of the variables underlying the construct. They are, 
however, treated as measured variables in subsequent analyses. 


To get from the basic correlation data in Table 8 to the 


127 


7 - a a 
> we 7 es - a 
i) | 
ree: | 
1 : 
nigh .leed 30 YOTMRUIe wp tastres <1 
y be 7 Je 


c ¢oftearoes Sf? al¥dw efeee viese-9m io noivoae 2laT ~ 


a i een 
iq eetenoe!G wea (2) ;thbew 9ae¥ite onteem eft (1) Ste mores 


- ; ) Ty - tabi vaak 
elobaw o net ceatt ovented whilrijesiovn sro 14) bane tale Bere 
: : ad ' roe ; ~ 
i frsy ot te Lip Soe RISA aHdselsttes ‘ea utie ealged 9 1 GRNS 
eins us ctue utbtets off Fo efead et ao 4g 2% @2anced alebom em 
<r ‘ : : ‘ ; - 
i+’ true 4 clésT i¥onbseygcoryiete todro [ie sans ms 
: ~— — it 
sony to wD « tuckeur at: 96 Bedad oon dotaw % toes ame tal t 
6 : 
Pseseceg? tune set gaged cease gale -ebdefieve stow s9e> Saag 
oe ~ - ene 
izeouney Yo eobrge B  cefeed ar Sb Sigwetss. toqqe 9an ae a e 


wy z 
7 or 


io aoe) tp evtgaiter ety Vie tight of /hoen ced 22 
' ‘ a 
l - ie 7 " 7 —e 
A rr > “| tart (ic ism (sea non? a] ea idabtav 20 DOT 


i 7 
wozth ty esiiepgen vgs tutte wtan So assette any 26 


fe. 
La’ 
nab 2 
’ 


— 


€@ 
-.  potdeliav.g chee 2 
io  - 
LotLenonnd oth Roti Hite taps O07 el eaidelsay Later 
‘ i & ayy j 
aa 
we 


Fae 
yout f 
Con 

Yad 


upicrige? softy ton wag yd Eeeiensteh 2ew eTuIAN 420 
fotevoeth ad fire dale) TO eee ORI =. JOSS #9250 , 
) sae : : 


‘ c) 
: : “a j a he. sa fa 2 
(e530 '§ aia bit wleortay thetel *9 aos Tages yos08 iis ere 7 
. . . 4 ™ 7 . re - - 
tho do enkee Sf aig wits No antzaiveb byebaad | bie ote. 
; A Dp age Lae 
katie tO: bazar. te ta - apd anime 
a . - : a 
¥ = i 54. D a ou 7 : - Pa 


oe : 


inet on wee 


128 


: ‘uoTsusyeiduod Sutpeot = qWODDGY feTqeTIeA SaATD9UUOD dy} JO UOTSUCWTP 
S8TSUTS = LOANNOD {10398} SOATJOOUUOD oY} JO UOTSUSWTp UOTVIB9UT = OAINI ‘10329eF SOATZOOUUOD ayy 


JO UOTSUSWTp UOTJeTIOSSY = DOSSV ‘£10}9BF SBATPIOUUOD 9Y} FO UOTSUSUITP @ATydt19Sseq = YISAG ‘2uezZU0D 
UOTJEWIOFUT = ZINOD {uOTJeEWIOFUT TeUIOIXS 2X92 = [XFL ‘UOTJeUTOFUT SNOBsUOIIS 4X92 = YAL UOT PEWLOFUT 
peTteque 4x92 = INTL {uot ewIOFUT ITZ TOedS 3x02 = DadSL ‘ABoeIZS Butend dTJUeUIaS-dTYDeIUAS = SS 
$A80}e13s Butend stuoydoydery9 = qQ ‘:soTUOWOUW aTQeTIBA ay 04 Ady *QQUBDTFIUSTS JO TAAST GO* ay? 3e 
OL9Z WOLF JWUSTOFFIP ATJUCITFIUSTS JOU 91e SJUSTITJF9IOO pouT[Aapun oy], *[Teuosetp ay} sAOGe JUaTITFFIOI 
UOTIV[SIIOD By} FO UOTIONIYSUOD 9Y} UT pasn sased FO JoquMU ‘[BUOZETp ay} MOTSG SJUBTOTFFOOD UOTIBTSLIIO) *B 


i 


ct’g 666° 666° 756° 866°  O00O°rT JZ4S8°T v6r'2 7£9°S O9L* 676° 626° sas 
$S'Sp 100°- T00'- ZO’  z00°- 000°- OL9°T 956°2 v0L'S fbS*h 000° 000° sueaW 
ee ee ee ee ee 
ooO't. zis’ 3= SZ" —s«SLT = OSO’ «= ssz° = «ShT* ~ozz"= 06S" LZ" 96S" SCT "= dNODOUY 
8 000°T zgr" SSP" 869° 996° vor" OLY" 968° 998° £lz* €£0" — LOANNOD 

18 16 OO0s1 Zil'-m cooe- 66: ® Ozo’- ‘Sz0"= Zfy° Syzy"% 757° 4.090" 9a.LNI 

v8 v6 16 DOO" tn Lz0'-  LSv'-ee SSe- azSc° Re Sze. Buzs°e OT] 4,060" JOSSV 

v8 +6 v6 v6 ooo’! .yoL°.) 17e ‘ise’ = .zZs* Espo: yor” irzo asad 

v8 v6 16 v6 v6 000'ta L9G’. @£9Sma 98s. epee" 902° — yt0' Z.LNOD 

v8 6 6 6 6 16 O0O°T «992° =. “8° “SS¥°a 160" “6TT’ IXaL 

v8 v6 v6 v6 v6 v6 v6 000°Ie 692° SOS'm Z80"- wZzT° wa 

v8 v6 v6 v6 v6 +6 v6 v6 000'IT IZ' Sze 640° INAL 

v8 v6 v6 v6 v6 v6 16 16 16 000°r 962°  6S0°- dadSL 

v8 £6 £6 £6 £6 £6 £6 £6 £6 £6 000°T s90°- ss 

v8 £6 £6 £6 £6 £6 £6 £6 £6 £6 v6 000°T dd 
we No 2 Oe ee ee ee 
dWOJ9GY LOANNOD SAINI DOSSV wOSdd ZINOD JXHL weal  JNAL OadSL = Ss d9 *SIBA 


a aa aa 


pouTpeed pue sotgejeijg BUTSSeD0Lg 9SINODSTd ‘satdo e145 
Buran) 1OJ SUOTIETADG prepueyS pue ‘suBoW ‘XTIZeW UOTIETOIIOD) 


8 FTV. 


Toamen Gm soa os sw 


a 


rat nar : SS a 2 


; “te 


7 
a 6 i. #9 @ re re eR ze 8 t2- 0001 


ha u? s LY 2 ¥ 'é ” Mw y r¢ j we Ph) (Wa) .2 Roasts 
on —" oe [UR ne an, re wot ot, 86a, 
a _ 4 
es SB ee # ty ie sb a wiht As te. . Te. 
on oP > ‘J ’ - ‘ aa 


¥ ne + a so fu. he Oru. “ae Tike i aad mei, ; 
-_ - > : 7 
oe, o “. wa oo” re wt Me eSE 1a Sn — 
4 : z a 7 : 
’ - e ~~ 
_ : 2 2 pr ee | ,-~se Tt. 
i = 
“a — ma ~y 
-*. ae OS Se ty, a 
‘ t _ re mp. =>. art vo wey aes f ° ve 
, rer ¥ nary ors } _- GY a’ ~ 
4 ' an ia 7 a 4 Ls vu 
+ 
. ‘ : > 2 1 
¥ : ot i : * : 7 : , aed 
é if sl : « | e 4 ; @ 
‘ i : 7 . =| : ie hee 
iver : a ‘ Liat s.. 
gy ra . Pal 
, - a - ; Fale. é en a . & . 7 7 
ij; bj 0 J — . P a ms : aai “ct =z = (ws! £orevre 
ia upset oeizegyhed + QRS (yeensst: go) ee Be 


estimation of the cueing strategy and discourse processing strategy 
models, a series of regression procedures was used for both measured 
and constructed variables. The results of each step in the analyses 
as well as the discussion and subsequent decisions concerning further 


analyses are dealt with in turn. 


The Cueing Strategy Model 

The cueing strategy model was outlined in Chapter III and is 
presented diagrammatically in Figure 6. Since it was found during the 
factor analysis that two factors emerged from the cueing strategy 
variables, hypotheses 1A and 1B had to be reworded slightly to read 
as follows. 

Hypothesis 1A: The greater the proficiency on the Grapho-Phonic strategy 
the lower the reading comprehension score, when taking into account 
the effects of the Syntactic-Semantic strategy. 

Hypothesis 1B: The greater the proficiency in the Syntactic-Semantic 
strategy the higher the reading comprehension score, when taking 
into account the effects of the Grapho-Phonic strategy. 

These hypotheses were tested using standardized partial 
regression coefficients (standardized betas). The utility of this 
procedure lies in the fact that the effect of the Grapho-Phonic strategy 
may be calculated relative to the effect of the Syntactic-Semantic 
strategy: that is, with the effects of Syntactics-Semantics partialed 
out. The results of the rodmestion analysis for the cueing strategy 
model are presented in Table 9. 

Neither the standardized beta for the Grapho-Phonic strategy 


(-.098) nor the correlation coefficient between Grapho-Phonics and 
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reading comprehension (-.136) were significant; whereas, the standardized 
beta for the Syntactic-Semantic strategy was .589 and significant beyond 
the .001 level. Hypothesis 1A was rejected since the Grapho-Phonic 
strategy seemed to have virtually no effect on reading comprehension 

in the presence of the Syntactic-Semantic strategy. What little effect 
it did have was, as hypothesized, negative but the coefficient was so 

low that, substantively, a child's proficiency in the use of letter- 
sound relationships had no effect on his ability to comprehend when 
taking into consideration the effect of the use of the Syntactic- 
Semantic strategy. 

Hypothesis 1B was accepted since the standardized beta coeffi- 
cient between reading comprehension and the use of the Syntactic- 
Semantic cueing strategy was substantial and highly significant even 
when taking into account the effect of the use of the Grapho-Phonic 
strategy. This indicated that, for this sample at least, what really 
made the difference between readers in their ability to comprehend 
was their facility at using what they knew about the flow of language 
together with their background of experiences in order to assist them 
in interpreting print. Their facility with letter-sound relationships 
had virtually no effect on their comprehension scores. Perhaps this 
was due to the fact that by grade four the use of letter-sound 
relationships had been so well established that few children in this 
sample had problems using such relationships whenever necessary to 
assist them in decoding words. Generally, a heavy emphasis is placed 
on teaching such decoding skills in the primary school years with less 
emphasis placed on assisting children to learn to use syntactic and 


semantic skills to their advantage. Despite this fact, for this grade 
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four group, those readers who had learned, somehow, to capitalize on 
their language ability together with what they already knew, were those 
children who had a decided advantage in their ability to comprehend as 
they read. 

One other point should be made. It is conceivable that if the 
study had been conducted on a grade one or grade two class, when young 
children are just learning to read, the results may have been quite 
different. At that point in time, young readers are not usually as 
proficient in decoding skills as are grade four children who have by 
then become so well steeped in such skills that decoding has become 
more or less automatic with the result that the older child heads 
more in the direction of reading as a means of learning. Undoubtedly, 
the Syntactic-Semantic strategy would still have a profound effect on 
young readers' comprehension ability, but it is likely that the 


Grapho-Phonic strategy would have exhibited a much stronger influence. 


The Discourse Processing Strategy Model 

The analysis for the discourse processing model was much more 
problematic than for the cueing strategy model because the measured 
variables for the Content domain (text specific, text entailed, text 
erroneous and. text external) did not form two distinct factors; rather 
they emerged as a single composite principal component factor which 
was not particularly meaningful. If a regression analysis between 
the single composite and reading comprehension had been done the 
results would, of course, have simply been a correlation coefficient. 
Therefore, an alternate strategy was adopted. A regression analysis 


between reading comprehension and the four measured variables was 
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conducted on the grounds that the researcher was particularly interested 
in the effects of the use of text specific and text entailed information 
given by the students as indicators of the kind of information that 

the readers extracted and used to reconstruct the writer's message. 

When these categories of reader information were included in a single 
factor composite it became impossible to ascertain how much effect each 
one had on the ability to comprehend when controlling for the use of 

the other categories. 

The analysis for the second domain of the discourse processing 
model was straight forward since the fifteen connective variables 
representing the Structure domain factored into three distinct and 
interpretable composites. A regression analysis between reading 
comprehension and the three factors was then a viable procedure for 
estimating the effects of each of the underlying structures (Description, 


Association and Integration) on the dependent variable. 


The Content Sub-Model 

As indicated in Chapter III the Content Sub-Model dealt with 
the effects of the four kinds of information extracted from print on 
reading comprehension. The model is represented Hg pretties ly in 
Figure 7. It was hypothesized on the basis of the theory that those 
students who were trying to memorize much of what was in the text 
(as represented by the text specific recall category) would have 
lower comprehension ability than those students who were attempting 
to incorporate the new information into their old or already existing 
frame of background knowledge. As a result, the latter type of student 


would reproduce a recall that contained a large proportion of inferred 
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and summarized, or reconstructed information as represented by the 

text entailed category of recall. In addition, it was hypothesized 
that the more erroneous (text erroneous) and vague (text external) 
information given by the student during the recall, the lower the 
comprehension score. These hypotheses were formulated because it was 
believed that erroneous and vague information was given when a reader's 
background knowledge did not allow him to interpret the text either 
correctly or adequately. 

Since the principal factor for the Content domain was not used 
in the analysis, hypotheses 2A, 2B, 2C and 2D did not have to be re- 
worded; rather they were tested as originally stated. Each hypothesis 
is dealt with in turn. 

Hypothesis 2A: The greater the amount of text specific information 
given, the lower the reading comprehension score, when 
taking into account the effects of the other Content domain 
variables. 

The results of the regression analysis presented in Table 10 
indicated that the standardized beta coefficient between reading com- 
prehension and verbatim or text specific information was .049 which 
was not significant. Hypothesis 2A was, therefore, rejected. This 
meant that in the presence of the other three Content variables (text 
entailed, text erroneous and text external) the amount of information 
memorized and reproduced had no effect on the child's ability to 
comprehend. 2 
Hypothesis 2B: The greater the amount of text entailed infor- 

mation given, the higher the reading comprehension score, 


when taking into account the effects of all the remaining 
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Content domain variables, 

The standardized beta coefficient between integrated or recon- 
structed information and reading comprehension was .437 and was signif- 
icant at the .005 level. Hypothesis 2B was, therefore, accepted. This 
meant that in the presence of the other Content variables, the amount 
of information a child was able to infer, summarize or reconstruct as he 
read had a strong and positive effect on his ability to comprehend 
during reading. 

Hypothesis 2C: The greater the amount of -text erroneous infor- 
mation given, the lower the reading comprehension score, 
when taking into account the effects of the other Content domain 
variables. 

The standardized beta coefficient between the amount of 
erroneous information given and reading comprehension was -.372 which 
was significant at the .001 level. Hypothesis 2C was, therefore, accepted 
and interpreted to mean that in the presence of the other Content 
variables, the amount of information erroneously interpreted while 
reading had a definite negative effect on ability to comprehend. 
Hypothesis 2D: The greater the amount of .text external infor- 

mation given, the lower the reading comprehen- 
sion score, when taking into account the effects of the other 
Content domain variables. 

The standardized beta coefficient between vague information 
and reading comprehension was .050 and was not significant. Hypothesis 
2D was, therefore, rejected. This meant that when the students in this 
sample gave vague information or when they used story telling conven- 


tions it had no effect upon their ability to comprehend when taking 
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into account the other three influences in the model. 

The most surprising finding from this analysis was the .049 
coefficient between reading comprehension and text specific information, 
especially given the correlation coefficient between text specific 
and text entailed information (.714) and between text specific and 
reading comprehension (.271) both of which were significant. The amount 
of verbatim recall information did not seem to matter very much when 
text entailed information, erroneous information and external information 
were simultaneously taken into account. 

The same situation seemed to be true for text external infor- 
mation; the amount of information that was vague and unclear did not seem 
to matter relative to verbatim, integrated and erroneous information. 
However, this was not particularly surprising because, although text 
external information did correlate significantly with text specific 
(.458), with text entailed (.387) and with text erroneous (.266), it 
had a very low and non-significant correlation with reading comprehen- 
sion (.143). One could interpret this to mean that the positive 
correlations between text external and the other Content variables 
occurred simply because the more information given in a recall the 
more likely the reader was to give vague generalizations and to use 
story telling conventions and that these were, like mazes, simply 
stalling tactics to allow '"'think time" as the reader recalled the 
story and, hence, were not directly related to comprehension. 

The correlation between text specific and reading comprehen- 
sion was twice as high (and significant) as it was between text exter- 
nal and reading comprehension. Therefore, the former relationship was 


definitely important. What may have been happening, given the high 
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correlation between text specific and text entailed information (.714) 
and the moderate correlation between text specific and text erroneous 
information (.303) was that the significance of verbatim information 
was subsumed in the production of integrated and erroneous information. 
This probably occurred because of the high degree of overlap or multi- 
collinearity between the independent variables in the model; especially 
between text specific information and text entailed information. Since 
the abstraction of specific or detailed information from the text was 
necessary for the production of both text entailed information and text 
erroneous information as well as for text specific information, it is 
easy to understand why the variables overlapped; they all had a common 
base. 

The importance, then, was not in the abstracted information 
itself but in what the reader did with the information as he read; that 
is, did he integrate, synthesize and summarize the incoming pieces of 
information or did he lack the relevant background and convert it into 
erroneous ideas? If he simply recalled the abstracted information 
verbatim, it was not a predictor of reading comprehension in the presence 
of entailed and erroneous information. 

At this point in the analysis it was necessary to decide 
whether or not to use text specific and text external in further analysis 
since they had little effect on comprehension scores over-and-above 
the other two predictors. Due to the nature of the text external informa- 
tion and because it had a very low non-significant correlation with 
reading comprehension, it was decided to eliminate this variable from 
further analysis. It was not, in fact, giving any insight into the 


kind of information extracted and utilized during reading. 
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The ability to abstract text specific type of information, 
however, was felt to be a prerequisite to giving both text entailed and 
text erroneous information and did correlate significantly with reading 
comprehension. Therefore, this variable was kept for further analysis, 


especially since it was of key theoretical interest to the study. 


The Structure Sub-Model 

The Structure of a student's recall was measured through the 
use of staging variables, logical connective variables and referential 
connective variables. The theory suggested that the better the child 
was able to organize and interrelate pieces of incoming information the 
better the child would be able to comprehend. The original hypotheses 
stated that: (1) the more closely the staging in a recall resembled the 
original text, the higher would be a reader's comprehension score; and 
(2) the greater the number of logical and referential connectives used 
the higher the comprehension score. 

As a result of the factor analyses described in Chapter IV, the 
staging variables were eliminated and composites were constructed for 
the connective variables after eliminating some connectives and collapsing 
the remaining seven logical connectives with the remaining eight refer- 
ential connectives. Based upon the factor analysis, hypotheses 3A, 3B 
and 3C had to be rewritten as follows. 
Hypothesis 3A: The greater the use of Descriptive connectives the higher 

the comprehension score, when taking into account the effects of 
the Associative and Integrative connectives. 

Hypothesis 3B: The greater the use of Associative connectives the higher 


the comprehension score, when taking into account the effects of 
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the Descriptive and Integrative connectives. 


Hypothesis 3C: The greater the use of Integrative connectives the higher 


the comprehension score, when taking into account the effects of 
the Descriptive and Associative connectives. 

The results of the regression analysis for this segment of the 
study are presented in Table 11 and a diagrammatic representation of 
the model is presented in Figure 8. The standardized regression 
coefficient between Descriptive connectives and reading comprehension 
was .036 which was not significant; between Associative connectives 
and reading comprehension was .220, significant at the .05 level; and 
between Integrative connectives and reading comprehension was .351 
which was significant at the .001 level. Hypothesis 3A was, therefore, 
rejected while hypotheses 3B and 3C were accepted. This meant that, 
relative to the effect of the use of Associative and Integrative con- 
nectives, the use of Descriptive connectives had no effect on reading 
comprehension scores. It also meant that the use of Integrative connec- 
tives had a more powerful effect on reading comprehension than did the 
use of Associative connectives. 

In substantive terms this meant that it was not important how 
well the readers were able to concatinate or string together bits of 
information as they were reading; rather what was important for com- 
prehension was how well they were able to associate one incoming idea 
with another incoming idea’ and, even more important, how well they 
were able to integrate more than two ideas into a meaningful whole. 
Given the finding from the Content domain of discourse processing, 
this was not surprising since there, too, it was not important to 


be able to simply recall verbatim pieces of information; rather, what 
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was important was how well the child could integrate, synthesize or 
summarize the incoming pieces of information. 

When considering the correlation matrix in Table 8, the results 
of the regression analysis were not surprising. Description had a -.027 
correlation with Association, a -.002 correlation with Integration and 
a .030 correlation with reading comprehension, all of which were non- 
Significant. This indicated that Description was unassociated with 
either Association, Integration or reading comprehension. Association, 
on the other hand, had a -.117 non-significant relationship with 
Integration but a .178 significant association with reading comprehension. 
This meant that when Association was considered relative to Description 
and Integration, it assumed slightly more importance for reading 
comprehension than when just the relationship of Association with 
reading comprehension was considered alone. Integration had the highest 
correlation coefficient with reading comprehension (.325) and consequently 
would have the greatest effect in the regression anglysis... (ts1s 
useful to note that because the three independent variables were 
composite constructions based upon the factor score coefficients from 
an orthogonal rotation factor analysis, the three variables were statistical- 
ly independent of each other for this analysis as well as for analyses 


conducted later in the study. 


Integration of the Content Sub-Model with the Structure Sub-Model 
Because of the decision to eliminate text external information 

from further analyses, it became necessary to re-factor the three re- 

maining Content variables (text specific, text entailed, text erroneous) 


in order to establish a new Content composite. The results of this 
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second factor analysis for the Content domain are shown in Table 12. 
Note that each of the three remaining variables increased its weighting 
(as compared to Table 5) when one of the variables was dropped. However, 
the ranking of the three factor scores did not change. These new factor 
scores were then used to construct a Content 2 composite. 

The two sub-models of discourse processing were then combined 
by including the factor composites from Content 2 and from the Structure 
variables in a regression analysis with reading comprehension as the 
dependent variable. The premise behind this technique was that the 
Content 2 composite would indicate the quality of the kind of informa- 
tion the student was processing and the Structure composites would in- 
dicate how well the student was relating together the incoming informa- 
tion. Since the Integrative composite in the Structure Sub-Model 
had been the most important predictor of comprehension ability, it was 
assumed that in this model it would still have the strongest effect 
of the three Structure composites. It was also thought that the 
Content 2 composite would serve as an additional predictor of compre- 
hension scores over-and-above the Structure variables, since it was 
thought to be measuring a different kind of information. Thus, 
hypothesis four read as follows. 

Hypothesis 4: The Content 2 variables will have a significant and 
positive effect on reading comprehension over-and-above the 
effects of the Structure domain variables. 

A diagrammatic representation of the integration of the 
Content Sub-Model and the Structure Sub-Model is presented in Figure 9. 
The results of the regression analysis are presented in Table 13. As 


indicated, the Integrative composite from the Structure variables had 
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FIGURE 9. Integration of the Content Sub-Model 


and the Structure Sub-Model® 


a, Parameter estimates (standardized betas and the residual term) are 


shown in Table 13. Correlations between source variables are shown 
in Table 8. 


148 


“i ghelt-dud etes curse edt tra : 


a 
b As 


si byte 2epot bes krybaace) esremd 
y tia sn telsstona & 


149 


‘uoTsusyeiduos Sutpeot = qNODDdY £1039eF SOATAOOUUOD oY} FO UOTSUSUITP UOTIeIZEUT = OFINI stOd0ET 
SOATJIOUUOD 94} JO UOTSUSUITP UOTJeTIOSSE = DOSSY {£10}9BF SOATJOOUUOD 9Y} FO UOTSUOUTp asATIdTI9Saq 
= YOSHA 3USUOD UOT eULOFUT = ZINOD ‘:SOTUOWOUM aTQeTIeA Oy. 02 AOyY ‘*oodURDTFIUBTS FO ToAoT 

SO° 942 38 OL0Z WOLF JUSLOFFTP ATJULOTFIUSTS JOU ST JUSTITFJO09 uoTeToIIO0D o[dwts peut,Trepun oy], ‘e 


S16" Tenptsoy 

99T° erenbs-y 

ILb Sv queysuo) 

Se ee ee ee ee ee ee ee eee er 
SZ0° pSs°9 65S" IS6'P Sos" SA.LNI 

OT" pov's ofr" esl’ SLT" DOSSV 

su Lok 62S" Ate G: 0£0° YwOsaa 

su vSO'T 80r*- STL°S- 87° Z.LNOD 

ee ee ee ee ee ee Le Se ee ee 2 ee eee 
d OT}e1-4 *sJyoo) *30y SJUSTITFJIOD UOTE TIIIOD) soTqetie, 
peztprepue.s uOTSSOId9y etduts juspusdopuy 


eee eee ge Ne) Gg eT ep oe a ee eee 
dNODDGN :eTqetze, yUspusedaq 


psO}tei-y pue ‘azenbs-y ‘sjUusTITFJOO0) TeainzonI135 


:SoJeUTISY TSpoW SuTssed01g osainodstq pe esr394UyT 


CTL et Tava 


- / 
Si¢aivsY tashreqs0 


* 


me i — A Alt A _ 


nasesetgees 


te: jiczained? 


oh a gf a oy 
| ‘ aiger~" 29790) .zed sath ivtedn') 
7 
on NN ee ee Es ll ap tn ee 
— aq 
! 
a8 Fit meh ti ROS, - : me i 
an a = , . > 
al - 
- > e = 
an VUFey C7... SUNS 
5 Fr - a 3 © - 
j 3 ‘ = nea .¢ TL? oe oe 
=; 35 ( 7 ry i 
any #253 eo, tre] 
a re © eee senna P he ——- ah - _ —— ——— 
t - 
7 ‘ 
4 = » ae 
iia ’ 
é ; 
« * 


150 


the greatest effect on reading comprehension with a Significant standard- 
ized beta coefficient of .539. The Associative composite had the next 
highest coefficient (.436) which was only significant at the .10 level. 
The Descriptive composite was not significant which was not surprising 
given the previous analysis. The substantial negative coefficient (-.408) 
of the Content 2 composite was also not significant. Hence, hypothesis 

4 was rejected. 

Note that the correlation coefficient between Content 2 and 
reading comprehension was .238 and significant. Yet when Content 2 
was entered into the regression analysis along with the Structure 
composites, the standardized beta coefficient was -.408 but was not 
Significant. Note also that the correlation coefficient between the 
Description composite and reading comprehension was .030 which was 
non-significant but the beta coefficient was .329 although still not 
Significant. Such dramatic shifts without significance being reached 
usually indicates that a high degree of multicollinearity exists between 
the predictor variables. 

Multicollinearity, as pointed out earlier, refers to the 
presence of highly intercorrelated independent variables in structural 
models and is particularly problematic when using ordinary least squares 
regression techniques to estimate the model. Among the problems that 
occur are: (1) large standard errors so that the estimates of the 
model parameters become unstable and insignificant; and (2) some 
estimates are reduced while others may be excessively large and even 
of the incorrect sign (Blalock, 1963). 

As a result of the instability of the beta coefficients, 


the correlation matrix in Table 8 was examined to determine where 
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the greatest amount of overlap was occuring. It was found that the Content 2 
composite and the Description composite were highly correlated (.704) 
which meant that they were measuring much the same thing. The Content 2 
correlation with Association was .457 and with Integration was .399. 
This, in effect, meant that there was considerable overlap between what 
the Structure composites and Content 2 were measuring. 

Because there seemed to be considerable commonality between 
Content 2 and the Structure composites, it was decided to construct 
a principal component single factor composite for all fifteen Structure 
variables. Once that was accomplished a correlation between the two 
Single factors could be calculated to determine the degree of overlap 
between all of the variables in the Content domain and all of the vari- 
ables in the Structure domain. The results of the factor analysis for 
a Single factor composite on Structure variables are given in Table 14. 
A Connect composite was then constructed using the factor score 
coefficients. 

The correlation coefficient between the two factors, Content 2 
and Connect, is shown in Table 8 and was .966. Undoubtedly then, what 
had happened was that the researcher had, in fact, used two different 
ways of measuring the same thing rather than measuring two distinct 
porate 1cs% the what and the how, that were believed to be involved 
in the processing of discourse. This seemed to indicate that the 
instruments used to measure discourse processing variables were not 
fine enough to measure two theoretically distinct strategies. 

It may also have meant that these strategies were distinct 
theoretically but in practice were so closely associated that one could 


only measure something more global called "content and structure". It 
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TABLE 14 
Connectives Variables: Principal Component 
Solution with Factor Score Coefficients® 


LL LL gs 


Factor Loadings 2 Factor Score 
Items I h Coefficients 


CONJ 832 692 169 
MANN too S57 096 
CAUS 605 366 074 
PURP faa 505 083 
TDIS 683 467 087 
TCON . 606 - 368 . 068 
LOC .749 561 097 
PROF . 784 .614 mg ts 
STRF 943 afte ls 2079 
COMP .560 colo pUSg 
REP 2050 ODD . 167 
SYNM .601 <o00 051 
CINC ¢ .649 2422 . 060 
INCL .609 ef i al 058 
FREP gay a .278 062 


a. Key to the variable mnemonics: CONJ = logical conjunction connective; 
MANN = logical manner connective; CAUS = logical causality connective; 
PURP = logical purpose connective; TDIS = logical temporal disjunction 
connective; TCON = logical temporal conjunction connective; LOC = 
logical location connective; PROF = referential proform pronoun conn- 
ective; STRF = referential story pronoun connective; COMP = refer- 
ential complementizer connective; REP = referential repetition conn- 
ective; SYNM = referential synonym connective; CINC = referential class 
inclusion connective; INCL = referential inclusion connective; FREP = 
referential formal repetition connective. 
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will be recalled that this is what happened when graphics and phonics 
were measured separately and when syntax and semantics were measured 
separately. Whatever the case, it appeared that Content 2 and Structure 
could not be integrated into one comprehensive model. In effect this 
meant that, from there on in, the study could use either Content 2 or 
Structure as a measure of the way in which readers were abstracting and 
integrating information as they read, but the two could not be used 
Simultaneously. 

Two questions still remained. First, was the single compo- 
site for Content 2 a viable means of measuring the content of the 
information that a reader processed when reading? Second, given that 
Content 2 and Stricrare were different ways of measuring the same 
underlying constructs, which set of variables was the most appropriate 


to use? These problems are dealt with in Chapter VI. 


Integration of the Cueing Strategy Model and the 
Discourse Processing Strategy Model 

The final aspect of this chapter deals with the findings re- 
lated to hypotheses 5A, 5B, 5C and 5D. The concern of these hypotheses 
was with: (1) how much a reader's proficiency in graphics and phonics 
and in syntactics and semantics affected the Content of their recall; 
and (2) how much it affected the Structure of the recall. Given the 
two dimensions found in the cueing strategies and the three dimensions 
found in the Structure variables during the factor analyses, it became 
necessary to reword the hypotheses slightly. 
Hypothesis 5A: The greater the dependence on the Grapho-Phonic strategy 


the lower the performance in the Content domain when taking into 
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account the effects of the Syntactic-Semantic strategy. 

Hypothesis 5B: The greater the dependence of the Grapho-Phonic strategy 
the lower the performance on each of the three dimensions of the 
Structure domain,when taking into account the effects of the 
Syntactic-Semantic strategy. 

Hypothesis 5C: The greater the proficiency in the Syntactic-Semantic 
strategy the higher the performance in the Content domain, when 
taking into account the effects of the Grapho-Phonic strategy. 

Hypothesis 5D: The greater the proficiency in the Syntactic-Semantic 
strategy the higher the performance on each of the three dimensions 
of the Structure domain, when taking into account the effects 
of the Grapho-Phonic strategy. 

The procedure for testing these hypotheses was through the use 
of four regression analyses. First Content 2 was regressed on the 
Grapho-Phonic and Syntactic-Semantic composites. Second, the Description 
composite was regressed on the two cueing strategy composites; third, 
the Association composite was regressed; and finally, Integration was 
regressed. The results of these analyses are presented in Table 15. 

Hypothesis 5A was rejected on the grounds that a non-signif- 
icant and very low (almost nonexistent) standardized beta coefficient 
occurred between Grapho-Phonics and Content 2. This meant that the 
dependency on Grapho-Phonics did not affect (either positively or 
negatively) the reader's recall content. When one considers the 
correlation coefficients between Grapho-Phonics and the recall 
variables in Content 2 (see Table 8) it becomes evident that there 
were no significant relationships and hence, the ability to use 


Grapho-Phonics was unrelated to the kind of information the reader 
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gave in the recall situation. 

Hypothesis 5B was also rejected because, again, very low 
and non-significant standardized betas occurred between Grapho- 
Phonics and all three Structure composites; -.064 for Description, 
.097 for Association and .076 for Integration. This meant that the 
use of Grapho-Phonics had no effect on the type of connective used 
nor consequently on how well the reader structured his recall through 
the use of the connectives. 

Hypothesis 5C was accepted since the standardized beta 
coefficient between SS (Syntactic-Semantic) and Content 2 was .249 
and significant. While it is difficult to assess whether or not 
a significant coefficient constitutes a high quality of recall content, 
especially given the nature of the Content 2 composite, one can exam- 
ine the correlation coefficients between SS and the variables com- 
prising the Content 2 construct. Table 8 indicated that SS correl- 
ated with text specific information at the .256 level, with text 
entailed at the .325 level, and with text erroneous at the -.087 
level. Text entailed information appeared to be of a more complex 
nature than text specific because it involved not just verbatim or 
exact recall of textual information but rather an inferring, synthe- 
sizing and summarizing of textual information. Since the highest 
correlation was with text entailed information and since the correl- 
ation with text erroneous information was negative, very low and 
non-significant, it could safely be argued that a positive and signif- 
icant beta coefficient did indeed imply that the greater the proficiency 
in the use of the Syntactic-Semantic cueing strategy the higher the 


quality of the Content of the recall. 
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This finding was, of course, as one would expect. Those 
students who were proficient at using their background knowledge 
of language and of the world had an adequate knowledge framework 
to which they could relate incoming information, and with which they 
could integrate many incoming pieces of information. This also 
prevented them from misinterpreting textual information and, hence, 
the non-significant relationship with text erroneous information. 
Hypothesis 5D was partially accepted because of the standard- 
ized beta coefficient of SS with Integration (.257 and significant). 
It was pointed out in Chapter IV that the Integration composite 
consisted of connectives that were of a more complex nature than the 
connectives constituting the Description and the Association compo- 
sites. The use of Integrative connectives necessitated that 
the reader be able to interrelate more than two pieces of incoming 
information whereas the use of Description connectives did not 
necessitate the interrelation of any information. To use Association 
connectives, @ reader had only to relate one piece of information to 
another. It could be argued, then, that an effective structuring 
of a recall would involve the use of Integrative connectives; the 
greater the use of such connectives the more effective the structuring. 
The standardized beta between SS and Description was .100, 
which was not significant and between SS and Association was .117, 
again not significant. What these findings indicated, then, was 
that those readers who were effective users of the Syntactic-Sem- 
antic cueing strategy were also those readers who were able to int- 
egrate several pieces of incoming information as they were reading. 


This was hardly surprising given the similar findings in the relation- 
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ship between SS and text entailed information mentioned above. lh 
is also interesting at this point to remember that, earlier in the 
chapter, it was found in the Content Sub-Model that the standardized 
beta between reading comprehension and text entailed information was 
.437, the highest for all Content variables and reading. Further, 
it was found in the Structure Sub-Model that the standardized beta 
coefficient between reading comprehension and the Integrated compos- 
Site was .351, again the highest of all three Structure composites. 
This observation will be dealt with in more detail in Chapter VI 
when the cueing strategy model is integrated with the discourse 
processing model to evaluate the effects of each model on reading 


comprehension. 
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CHAPTER VI 


FINDINGS II: ESTIMATION AND DISCUSSION OF AN INTEGRATED 


MODEL OF READING COMPREHENSION 


Chapter VI is a logical extension of Chapter V in that it inte- 
grates the two basic models discussed in the previous chapter. The 
purpose of integrating the models is to test the major hypothesis of 
the study; that the discourse processing strategies will have positive 
and independent effects on reading comprehension over-and-above the 
effects of the cueing strategies. If this hypothesis is accepted on 
statistical grounds, it means that the two theories discussed in Chapters 
I and II are both contributing toward explaining how readers comprehend 
and are, therefore, complementary rather than competing. To be competing, 
one or the other would have to dominate and only one theory would have 
a significant effect on comprehension ability. 

Hypothesis 6B, which is related to the main hypothesis 6A, is 
also tested in this chapter. Hypothesis 6B stated that some of the 
effects of the cueing strategies on reading comprehension would be 
mediated by the discourse processing strategies. This means that if 
hypothesis 6B is accepted the cueing strategies will have both a direct 
and an indirect effect on comprehension ability; that is, cueing 
strategies will affect reading comprehension ability and cueing strategies 
will also affect discourse processing strategies which, in turn, will 
affect reading comprehension ability. 

The chapter begins with the presentation of a correlation 


matrix for all variables discussed (see Table 16). Most variables in 
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the table are unmeasured composite variables and, therefore, do not 
have interpretable means. There are only four exceptions; reading 
comprehension, text specific information, text entailed information 
and text erroneous information. As in Chapter V, standardized 
partial beta coefficients were estimated using ordinary least squares 
regression analysis and were used to test hypotheses 6A and 6B. 

The cueing strategy and discourse processing models were 
integrated in three ways, with procedures two and three dependent 
upon the decisions made as a result of the findings from the immed- 


iately preceding integrated model. 


Integrated Model #1 

Although it was pointed out in Chapter V that there were 
problems with collinearity when the Content composite was included with 
the Descriptive, Associative, and Integrative composites as discourse 
processing strategies, it was decided to include these overlapping 
dimensions in the first integrated model in order to confirm that the 
findings reported earlier held up when the Grapho-Phonic and the 
Syntactic-Semantic variables were also part of the model. Table 17 
presents the results of Integrated Model #1. By looking at the 
standardized coefficients between the dependent variable, reading 
comprehension, and the six independent variables, one can see 
that even in the presence of Grapho-Phonics and Syntactics-Semantics, 
the Content composite assumed an unstable coefficient (-.358 which 
was not significant). Again it seemed that collinearity between the 
discourse processing composites was probably causing the insta- 


bility. Consequently, a modification to the model had to be made. 
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Reconstructing Discourse Processing Composites 


In recursive models such as the present one, the commonest 
method of coping with collinearity is through model simplification. 
This may be achieved in two ways. First, because multicollinearity 
indicates that some independent variables convey little information 
over those of other variables, one way of scaling down a model is 
to drop variables. In this instance, it would seem logical to drop 
either Content or the three Structure variables and then re-estimate 
the model. 

A second method is to aggregate the variables through the 
use of confirmatory factor analysis. This latter solution was attempted 
first. Since the Content aspect of the discourse processing consisted 
of only one composite which was not particularly meaningful, it was 
decided to factor the components of the Content 2 composite (text 
specific, text entailed, text erroneous) with the three Structure 
composites (Description, Association and Integration). The results 
of this factor analysis are presented in Table 18. If satisfactory 
results had not been obtained from a VARIMAX solution, a procrustean 
solution could have been attempted. 

Three factors were extracted because three factors had 
emerged in the Structure variables. As well, there were only three 
variables remaining in the Content composite that were meaningful. 
The coefficients in the factor matrix of Table 18 clearly indicated 
that there were three factors. Factor I was a Concatination factor 
representing a stringing together of text information that was 
interpreted either correctly or incorrectly. The key variables 


included in this factor as indicated by the large factor loadings 
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were text erroneous information and Descriptive connectives. It 

seemed that the readers abstractedideas that they could string together 
through the use of Descriptive connectives. When they erroneously 
interpreted the abstracted information, it was still included in 

the string of information presented in the recall but not always in 

an accurate manner. 

It is difficult to say why the readers, on many occasions 
during the recall, were concatinating information rather than inter- 
weaving the ideas into a complex network. One possibility is 
that their perception of understanding and/or retelling a story was 
simply to string the information together. In other words, their 
background onieine of story schema may have been one that conceived 
of a story as a series of pieces of information. Another possibility 
is that they did not understand the relationship of particular 
pieces of information to the overall story schema but included it 
by adding it brvas they remembered it. The erroneous information 
may have also been given because of the reader's background knowledge. 
It is possible that the reader may have used either erroneous back- 
ground knowledge or the wrong background knowledge to interpret 
some of the information. Or he may simply have lacked the back- 
ground knowledge to interpret the information and, therefore, said 
whatever he thought might conceivably fit in with the story. 

Factor II was some kind of Synthesizing factor consisting 
of TSPEC, TENT, and INTEG. Statistically this factor was the most 
easily interpreted because the factor loadings were high on the three 
variables constituting the factor (TSPEC = .669; TENT = .729; 


and INTEG = .900) and very low on the variables not included in the 
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factor. Substantively, this factor was also easily interpretable. 
Readers abstracted and recalled specific information from the text. 
They also synthesized, summarized, or integrated other pieces of 
abstracted information. Finally, they related both specific and 
integrated information to their background knowledge to assist them 
in making the inferences necessary for comprehending the text. 
Factor III was a singleton and was simply the Association 
factor of the Structure composites. To reiterate, it consisted 
of the ability of readers to relate two pieces of information together. 
It was an ability that was more complex than simply stringing ideas 
together but less comp lex than interweaving several ideas together. 
Once the three factors had been extracted the factor score 
coefficients in Table 18 were used to construct three new latent 
variable composites that were then used in the Integrated Model #2 


for the discourse processing strategies. 


Integrated Model #2 
Due to the previously mentioned collinearity between the 

discourse processing composites, it was undesirable to test hypoth- 

eses 6A and 6B using Integrated Model #1. The revised model, then, 
included a Grapho-Phonic composite and a Syntactic-Semantic composite 

as the cueing strategy variables. The discourse processing variables 
included Concatinized, Synthesized, and Associated information 

composites and the dependent variable remained the same. The rela- 
tionships in the revised integrated model are depicted in Figure 10. 

The results of the regression analyses used to test the hypotheses 


are presented in Table 19. As can be seen, when reading comprehension 
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was regressed on all five composite variables, SS and SYNTH were 

the only two that were significant. The standardized beta coeff- 
icient between reading comprehension and the use of the Syntactic- 
Semantic cueing strategy was .481, clearly the most important pred- 
ictor of comprehension ability. The standardized beta between 
reading comprehension and the ability to synthesize, integrate and 
infer information during reading (SYNTH) was .290. These two sig- 
nificant coefficients indicated that SS and SYNTH were each affecting 
the reader's ability to comprehend while taking into account the 
influence of the other independent variables in the model. Hypoth- 
esis 6A was, therefore, partially accepted. It could not be fully 
accepted because neither all of the cueing strategy variables 

nor all of the discourse processing variables had significant effects; 
rather only one variable from each set of strategies was important 
over-and-above the others. 

In substantive terms this meant that only part of the cueing 
strategy theory and part of the discourse processing theory were 
contributing toward the reading comprehension of the grade four 
students. Clearly, the ability to use syntactics and semantics 
was the most important factor in this model for influencing the 
ability to comprehend during reading. The only other factor in 
the model contributing toward comprehension ability was the ability 
to use Synthesis strategies; that is, the ability to abstract 
enough pertinent information from the text so that it could be sumn- 
arized, synthesized, and integrated with background knowledge 
so that the necessary inferences could be made in order to fully 


understand the text at hand. Because these two aspects of the 
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theories were complementary the theories are compatible and can 
be integrated into a comprehensive model of reading comprehension. 

The fact that three factors in the model did not contribute 
Significantly toward comprehension ability is somewhat problematic. 
To infer from the non-significant relationships that Grapho-Phonics 
is not important in reading comprehension and, therefore, need not 
be considered of importance in teaching children to read is, of course, 
absurd. What it does indicate, however, is that, given the grade 
and reading level of the sample, grapho-phonics was assuming a less 
and less important role in reading ability while syntactics and sem- 
antics waS assuming a more and more important role. By grade four, 
most readers and especially the more proficient readers have inter- 
nalized grapho-phonic relationships to the extent that they have 
become automatic, and the use of syntactics and semantics has become 
of paramount importance in comprehending print written at an ever 
increasingly complex level. Those students who are still reading 
at a level where grapho-phonic abilities have not become automated 
and, hence, whose reading demands considerable attention to grapho- 
phonics at the expense of attention being directed toward syntactics 
and semantics, will not be capable of comprehending at the same 
complex level as the more proficient reader. Hence, for this sample 
there was a negative, although non-significant, relationship between read- 
ing comprehension and Grapho-Phonics. What is being suggested here is 
that, at this grade level, the emphasis in reading may be shifting. 
During the first three years of school a great deal of time is spent 
in teaching the child to crack the code of print. Beginning read- 


ing stories are often so familiar to young children, or if not 
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the story itself the theme is familiar, that the reader often need 
only decode the print and the story becomes meaningful. As the child 
progresses in school and becomes more at ease in deciphering print, 
the stories become more complex and, as a result, the child has 
to interrelate more and more pieces of information, infer more often 
what is not clearly stated, and relate whatever part of the story 
he is familiar with to his background knowledge in order to make 
some kind of sense out of the whole thing. If the reader is still 
mostly concerned with the grapho-phonics of the situation, little 
attention can be paid to the increasingly complex tasks demanded 
of him if he is expected to comprehend at a higher and higher level. 
The fact that CONCAT and ASSOCIAT had low, non-significant 
relationships withRDGCOMP in the presence of SS and SYNTH also 
implied that, like GP, these abilities at the grade four level 
were assuming less and less importance as the ability to synthesize 
and integrate information on a more complex scale became more and more 
important. Again, it could be argued that the ability to concatinate, 
or string together pieces of information as well as the ability to 
relate two pieces of information together served as a basis for the 
more complex integration of several pieces of information. The 
Peeeec rent reader, then, was the one who had automated or become 
adept at stringing and associating bits of information but had then 
moved on to the next step of complexity, that of interrelating all 
of the pieces of information. As was the case with Grapho-Phonics, 
it may have also been that when readers were still consumed with 
stringing together and/or making one-to-one relationships between 


the bits of incoming information, that little attention could be 
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paid to integrating all of the pieces of information into a meaning- 
ful whole. 

In models such as the present integrated model, it is poss- 
ible to figure out what the direct effect and indirect effect of 
the first set of variables are (see Figure 10). In this instance 
the first set of variables to be considered were the Grapho-Phonic 
and Syntactic-Semantic variables. These were observed temporally 
prior to the observation of the discourse processing variables 
(see Chapter II). For this reason they can be regarded as source 
(or first) variables while the discourse variables can be consid- 
ered as intervening variables since they intervene or mediate the 
effects of the source variables on the outcome, reading comprehension. 

To establish the direct effects of GP and SS on RDGCOMP, 
one simply looks at the standardized beta coefficients between each 
variable and the outcome variable. To establish the indirect effects, 
significant standardized betas between the source variables and 
the intervening variables are multiplied by the significant standard- 
ized coefficients between the intervening variables and the outcome 
variable (Finney 1972). The direct and indirect effects are then added 
together to give the total effects of each source variable. 

Since SS was the only source variable with significant 
relationships to the intervening and outcome variables, it was the 
only variable for which total effects were established. The 
indirect effect of SS on RDGCOMP was mediated by SYNTH, the only 
significant discourse variable, and was .352 x .290 = .102. The 


direct effect of SS on RDGCOMP was .481. Thus, the total effect 
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of SS on RDGCOMP was .102 + .418 = .538. Hence, hypothesis 6B 

was only partially accepted on the grounds that only one discourse 
processing variable mediated the effect of one cueing strategy 
variable. 

In substantive terms this meant that the ability to utilize 
the Syntactic-Semantic cueing strategy had a fairly strong effect 
on the reader's ability to comprehend. However, SS ability also 
affected the ability to use Synthesis strategies, which in turn 
affected comprehension ability. This indirect use of SS, plus the 
direct use, had a very strong effect on the ability of the students 
in this sample to comprehend. The use of the Syntactic-Semantic 
cueing strategy Byitheae grade four readers was the most important 


factor influencing their comprehending ability. 


Integrated Model #3 

The alternate method of scaling down a model with overlapping 
variables is to drop some of the problematic variables. In this 
instance the Content and the Structure composites overlapped. 
Since the two significant predictors TENT and TERR from the Content 
Sub-Model (Chapter V, Table 10) had stronger effects than the two 
significant predictors ASSOC and INTEG from the Structure Sub-Model 
(Chapter 5, Table 11), it was decided to eliminate the Structure 
variables and to use the significant Content predictors as processing 
strategy variables in a simplified integrated model of reading compre- 
hension. The source variables remained Grapho-Phonics and Syntactic- 
Semantics, and the intervening variables became text entailed infor- 


mation and text.erroneous information. The simplified model is 
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represented in Figure 11. 

The results of the regression analysis for this model are 
presented in Table 20 and are basically the same as those results 
for the fully integrated model; that is, for Integrated Model 
#2. A conceptual diagram is presented in Figure 11. SS still had 
the highest coefficient with RDGCOMP (.465) when taking into account 
all other variables in the model. Text entailed had the next highest 
coefficient (.314) which was not much different from the coefficient 
between the composite variable SYNTH (Table 20) and RDGCOMP (.290) 
of which TENT was the contributing variable. The effect of the text 
entailed variable, then, was independent of the effect of the Syn- 
tactic-Semantic composite. 

The effect of text erroneous information on reading compre- 
hension in this model was negative and significant (a beta coeff- 
icient of -.259)-as one would expect. It seemed that when text 
erroneous information was considered by itself, rather than part 
of the composite CONCAT (Table 19) it had a significant effect over- 
and-above the effects of GP, SS and TENT. These results meant that 
two discourse processing strategy variables had effects over-and- 
above the effects of the cueing strategy variables. Again, it 
seemed that the two theories exhibited the properties of complement- 
arity; and, therefore, constituted complementary explanations. 

As a result they can be legitimately integrated into a more compre- 
hensive model of reading. 

In this simplified model only indirect effects for SS 


via TENT on RDGCOMP (.330 x .314 = .104) were calculated. 
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FIGURE 11. A Simplified Modei of Reading Comprehension® 


a. The model parameters are shown in Table 20. 
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This meant that the total effect for the Syntactic-Semantic cueing 
strategy on reading comprehension was .465 + .104 = .569 which was 
very close to the total effect in the fully integrated model (.583). 
It would seem, then, that the simplified model was just as effective 
in estimating the parameters of an integrated model as the more 
complex integrated model. In future research, then, it would seem 
that the most parsimonious procedure would be to use just the Content 


variables for measuring the discourse processing strategies. 
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CHAPTER VII 
SUMMARY AND CONCLUSIONS 


The final chapter is divided into four sections: (1) the 
theoretical implications; (2) the practical implications; (3) the 
implications for further research; and (4) a concluding statement. 

The first section of the chapter is, perhaps, the most important given 

the two major purposes of the study as stated in Chapter I: (1) to clarify 
the theory underlying recall analysis; and (2) to integrate the two 
theories of reading comprehension. The study, then, has been predomi- 
nantly concerned with theory clarification and confirmation. There are, 
of course, practical implications for both teaching and research but 


this has not been the main thrust of the study at this point in time. 


Theoretical Implications of the Findings 


This section is divided into three sub-sections: (1) confirma- 
tion of the cueing strategy theory; (2) clarification of discourse pro- 
cessing theory; and (3) the confirmation of a comprehensive integrated 


theory of reading comprehension. Each will be dealt with aie cur. 


Confirmation of the Cueing Strategy Theory 

The ideas presented in Chapter II indicated that readers not 
only use the graphics and the phonics, or the letter-sound relationships, 
as they read; rather they also use their knowledge of language (syntax) 
and their knowledge of the world (semantics) as they interact with print 


in a "hypothesis testing" situation. Such an interaction between the in- 
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coming linguistic information, as represented by the graphics and 
associated phonics, and the reader's world knowledge, as represented 
by the syntactic and semantic cues in the print interacting with the 
reader's experiences, is referred to by Royer and Cunningham (1978) as 
the "minimal principle" of reading. 

The weak aspect of the principle can be likened to the Grapho- 
Phonic cueing strategy abstracted in this study from the four elements 
comprising the cue selection theory. Here the reader predominantly 
utilizes the perceptual processes of reading which include identifying 
features in letters, letter-sound relationships, spelling patterns, 
words and word meanings. For the most part, then, the Grapho-Phonic 
strategy is used to relate visual perceptions to word meanings. The 
strong form of the "minimal principle" maintains that the use of such 
letter and word identification strategies merely "sets the stage" for 
comprehending. As units larger than words become the basis for integrat- 
ing the linguistic input with prior knowledge, the Syntactic-Semantic 
cueing strategy becomes predominant and provides the '"'click of compre- 
hension'" so familiar to readers as they grasp an author's intended 
meaning and, thereby, move from the use of the weak to the strong form 
of the minimal principle. 

This study found that, in fact, the use of the Grapho-Phonic 
cueing strategy did not contribute significantly to a reader's ability 
to comprehend. This could be interpreted, in the light of the minimal 
principle, to mean that the use of the Grapho-Phonic strategy simply 
prepared the child for comprehending in that it allowed him to identify 
the words in print that were then utilized in clusters or chunks to 


relate to his language and world knowledge. It seemed, then, that what 
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was important in comprehending was the ability of the reader to go beyond 
the use of the Grapho-Phonic strategy and to use the Syntactic-Semantic 
strategy as much as possible in order to achieve a high degree of compre- 
hension. The better the reader was at utilizing his language knowledge 
in conjunction with his knowledge of the world in order to interpret 
incoming pieces of linguistic information, the higher was his comprehen- 
Sion score. It is as though, by the beginning of grade four, the use 
of the Grapho-Phonic strategy had become a given for most pupils in the 
sample. What did vary considerably was the reader's ability to step 
beyond such a restricted understanding of reading and to use, as well, 
the Syntactic-Semantic strategy as a means of elaborating on textual 
information, drawing conclusions, evaluating and checking the validity 
of their initial interpretations of the print. 

Clark and Haviland (1977) talked of the "'contract" situation 
in reading whereby a reader expects to find both known information within 
the print as mele unknown information. What the reader then must 
attempt to do is to seek out the old or known information contained in 
the message and fit in or somehow accommodate the new or unknown infor- 
mation. The efficient use of prior knowledge, both linguistic and 
experiential, becomes critical in this "given-new contract" situation. 
As was shown by the importance in this study of the Syntactic-Semantic 
strategy, when the given information was not within the reader's cognitive 
framework, it became impossible for the reader to generalize from past 
experience to the new situation and, of course, difficult to assimilate 
new information because of non-existent. old information. It is possible 
and highly likely that many readers in this sample did, in fact, have 


both the linguistic ability and the world knowledge that was necessary 
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to be an efficient comprehender. However, they may not have known how 
to use such information and instead tended to rely almost solely on the 
Grapho-Phonic strategy, simply saying the words or saying something as 
close as possible grapho-phonically to the text word. While their 
miscues often lacked grammatical acceptability and meaning, the miscues 
usually sounded quite similar to the expected response. This situation 
did not enhance comprehension; rather it had a slight negative effect, 
although the effect was not significant. 

The theory put forth by the proponents of cueing strategies, 
namely the Goodmans, has been well substantiated in this study. Perhaps 
most important is the fact that, for this sample at least, the efficient 
use of the Syntactic-Semantic strategy far outweighed the efficient use 
of the Grapho-Phonic strategy as a predictor of comprehending ability. 
This, of course, has been a basic postulate of cueing strategy theorists 


and the results of the present study add credence to their claim. 


Clarification of the Discourse Processing Strategy Theory 

As was pointed out in Chapter I, the advocates of recall analysis 
have not based their analytic procedure on a strong cohesive theory. 
Rather, they have worked from the assumption that readers abstract infor- 
mation oe print, relate it to their own experiences and then construct 
an interpretation of the text. Exactly how readers perform these opera- 
tions has been vague and inadequately specified. Through the use of two 
statistical procedures, factor analysis and regression analysis, some 
insight has been gained in this study as to how the readers in this 
sample were utilizing abstracted information in order to construct 


meaning. Unfortunately, the procedures of the study did not permit the 
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observation of how the reader intuitively decided on which information 
to abstract. 

An attempt was made to observe what kind of information the 
readers were extracting and how they were relating the abstracted pieces 
of information together. Due to the instruments used to measure dis- 
course processing variables, it was not possible to separate the "what" 
from the "how'' of the child's abstracting and constructing procedures. 
In effect what happened was that the instrument thought to be measuring 
what was abstracted was also measuring how the abstracted bits were re- 
lated together. Similarly, the instrument thought to be measuring the 
interrelationships of the abstracted information was at the same time 
taking into consideration what kind of information had been abstracted. 
Hence, the two instruments both measured the same thing. Further 
refinement of the existing instruments or the use of alternate instru- 
ments May overcome this problem. For the present study, however, it 
was sufficient that some progress was made toward empirically validating 
what it was that the readers in this sample were doing as they abstracted 
and constructed meaning during reading. 

Four findings of major importance for discourse processing 
theory were obtained. The first arose from the regression analysis of 
reading comprehension with the recall information categories; the second 
arose from the factor analysis of the connective variables; the third 
from the regression of reading comprehension on the connective Structure 
composite variables; and the fourth from the second order factor analysis 
whereby the Content variables were collapsed with the Structure compos- 
ites to form comprehensive discourse processing variables. 


The first important finding arose when it was discovered that 
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the effect of abstraction of verbatim information had no effect upon 
reading comprehension when taking into consideration the degree to which 
the reader summarized, synthesized or otherwise integrated other abstracted 
information with his background. Such integrated information did have 
considerable effect upon comprehending ability as did information that 
was misconstrued, presumably as a result of the lack of cognitive 
structures or schemata to which abstracted information could be related 
or because of the erroneous abstraction of information from the text. 
Such erroneous information was probably also attributable to the fact 
that because subjects were encouraged to give as long a recall as they 
could, they often seemed to be incorrectly "making up" what they had 
not understood or giving additional misinformation about an event simply 
to give a longer recall. 

The important finding, then, from this segment of the analysis 
was that the verbatim recall of literal information in the story was 
not an important factor in comprehending ability. What was important 
was the reader's ability to use such information to generate a more 
complex kind of information containing new propositional knowledge which 
resulted from the interaction of the selected information and the reader's 
store of knowledge. The results of this study then clearly supported 
the claim put forward by Fredericksen (1977) that two levels of processing 
occur during the reading of connected discourse. First, propositional 
units of information are selected from the text at an interpretive level. 
Then the units are combined with frames, concepts or events of already 
existing knowledge at an inferential level. This in effect says that in 
order to do the latter one must be able to do the former. A correlation 


coefficient of .714 between the verbatim information and the integrated 
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information in this study, together with the regression analysis already 
referred to, seemed to substantiate these claims. In effect, the use 
of specific information became somewhat of an underlying and necessary 
ability for comprehending. Where the variability occurred was in how 
readers were able to utilize such information by combining it with what 
they already knew in order to understand the text beyond a superficial 
recall of detail level. 

The second important finding disclosed the fact that there were 
three basic types of connectives that the readers in this sample used 
to piece together the bits of information which they had abstracted from 
text. First, children used words to concatinate or string together what 
often appeared to be random bits of information. Rather than being a 
procedure for organizing information in some interrelated and over-all 
meaningful way, it was predominantly a joining together of facts from 
the story. The second type of connective used was one that indicated 
a definite relationship between two pieces of information. Here there 
seemed to be an attempt to integrate and to show the relationship of 
one event to a second event. The third set of connective words used 
in organizing information during reading was referred to as Integrating 
connectives. These connectives were used to perceive and convey the 
interrelationship of many ideas and events. This meant that readers 
using these connectives were interweaving the incoming bits of infor- 
mation in a complex and highly structured manner. 

The importance of this finding for the discourse strategy 
theory is that there were three distinct strategies that readers were 
using to try to piece together the meaning of the text. Up until this 


point, the only claim that had been made was that readers related the 
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incoming information to their background knowledge through the use of their 
linguistic knowledge and were, therefore, able to interrelate the pieces 
of abstracted information. Now it seems that the methods they use to do 
this are at least somewhat delineated. Which of these procedures was 

most important for enabling the reader to comprehend text was disclosed 
by the third important finding for the discourse processing variables. 

When the three composite variables discussed above were used in 
a regression equation with reading comprehension, it was found that the 
ability to string together pieces of information had no effect upon the 
ability to comprehend when considered in addition to the ability to 
associate and integrate information. The ability to relate one piece 
of information to another piece of information had some effect but the 
ability to integrate several pieces of information had the most powerful 
effect of all three. This meant that if a reader was not able to 
organize the incoming information in such a way that events and ideas 
were related to one another, comprehension ability was not as proficient 
as it would have otherwise been; that is, the more the informational 
units were clustered, whether through Association or Integration, the 
better the comprehending ability. 

What this probably meant for the grade four readers in the 
sample was that the ability to string together ideas was not a sufficient 
ability to ensure comprehension at an ever increasingly complex level. 
While it is more or less true that stories for beginning readers are 
sequenced in a very simplistic and chronological way and, hence, the 
ability to string ideas together one after another may well enhance 
comprehension ability, this was not the case for the story used in this 


study. In order to follow the sequenceof events in the story "Space Pet", 
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the reader had to be able to note interrelationships of time and space 
Since the text consisted of a series of flashbacks, projections into the 
future, and present occurrences in a continually mixed order. This 
meant that these grade four readers had to have developed an ability 
beyond the concatenating level so frequently stressed in beginning read- 
ing instruction. Perhaps, then, this descriptive element in organizing 
incoming text is, like the grapho-phonic ability, more or less a given 
for readers at this level and what really matters is their ability to 
associate two ideas together and, even more important, the ability to 
perceive the relationships between many events and concepts. This 
finding coincides with the first finding discussed under this section 
and so it should since the two measurements pertaining to the two 
findings were, in fact, measuring the same thing. 

The fourth finding of considerable importance for discourse 
processing occurred as a result of integrating or collapsing the 
variables from the Content and the Structure measurements. It was 
found that the text erroneous and the Descriptive variables constituted 
a dimension which was labeled Concatination and referred to the students' 
stringing together of either accurate or inaccurate information. The 
text specific, text entailed and Integration variables formed a second 
construct and represented the reader's ability to use abstracted infor- 
mation as the basis for establishing complex relationships suggested 
within the story. The third construct was a single variable, the 
ability to associate two pieces of information as a means of organizing 
information. 

These findings were important because they indicated that con- 


siderable erroneous and Descriptive information was given when children 
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were overly-dependent on simply stringing ideas together at the expense 
of using their conceptual frameworks to assist them in organizing and 
integrating incoming information. Further, they indicated that the use 
of verbatim and synthesized, summarized and inferred information was 
closely associated with the use of Integrating connectives. These 
three types of information worked together to form what might be thought 
of as a global synthesizing of information ability. Finally, the ability 
to associate two pieces of information seemed to fall somewhere in 
between the use of the other two strategies. Perhaps it is a step in 
the progression from heavy reliance on the concatinating of ideas to 
relating together two pieces of information as a result of background 
experiences, to finally being able to interrelate many pieces of in- 
formation by incorporating and synthesizing them into one's existing 
schematic framework. 

The importance of this fourth finding stemming from the results 
of the second order factor analysis lies in the fact that it acted as 
a confirmation of the clustering of variables that made up the three 
strategies used to organize continuous discourse. It seems that the 
basic assumptions underlying the use of recall analysis could be formu- 
lated into a broad theoretical framework which, with measurement refine- 
ments, could most likely be specified more precisely. What has been 
found from the present study is that children in grade four, first of 
all abstracted during reading what they considered to be the necessary 
information from the text. They then performed three operations on such 
information. First, they strung some of the information together. 
Second, the readers began to interrelate the abstracted information 


by making the association between two pieces of information. This 
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may have been a step toward the desired goal of interrelating 

many pieces of information. Hence, it did have some effect on 
the ability to comprehend beyond the mere interpretation of literal 
£acts* Third, the readers reached the final step, at times, and 
indicated in their recalls that they were able to interrelate many 
pieces of information. It is necessary to point out that many 
readers used all three strategies. As was shown in Table 19, the 
use of the first strategy had a slight negative effect on comprehend- 
ing ability which was not significant, while the use of the second 
strategy had a slight positive effect but was also not significant. 
The key to successful comprehension at this level was the use of 


the third strategy, the integration of information strategy. 


Confirmation of a Complementary Integrated Theory of Reading 
Comprehension 
As was peiiecd out earlier, one of the major purposes of 

the study was to assess whether the similarities and differences 
underlying the cueing strategy theory and the discourse processing 
theory would permit the integration of the two theories in a comple- 
mentary manner. The findings in Chapter VI indicated that at least 
some of the components of each theory were important predictors of 
comprehension when the theories were combined. 

When the two theories were tested in the Integrated Model 
#2 (Table 19), the Syntactic-Semantic variable and the Synthesizing 
variable were both significantly related to reading comprehension. 
The Syntactic-Semantic cueing strategy was the most powerful predict- 


or of comprehension but the Synthesizing ability in organizing 
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information still had an effect over-and-above the effect of Syntact- 
ic-Semantic skill. This basically meant that, although the readers 
used background knowledge and linguistic ability to predict meaning 
and then to confirm the predictions, they were also using background 
knowledge in the form of interrelated schemata which allowed them 
to organize incoming information by relating together and slotting 
the new information into an already existing framework. 

While it is true that both of these uses of background 
knowledge must have been related, they were not the same thing. 
This was evidenced by a correlation coefficient of .350 (Table 17) 
between the Syntactic-Semantic variable and the Synthesizing variable 
as well as by the fact that the Synthesizing variable still had a 
predictive value over-and-above the predictive value of the Syntactic- 
Semantic variable. 

To expand this claim it could be said that both strategies 
utilized area cab ation during reading. Anticipation when using 
the Syntactic-Semantic strategy occurred predominantly at a word, 
phrase, sentence, or paragraph level and probably from one paragraph 
to the next paragraph. This seemed to be a crucial strategy for 
comprehension given the beta coefficient of .481. However, in 
addition to such anticipation, was the anticipation at a broader or 
more general level; that is, at a schema level. Given that the 
reader had a schema for what constituted a story and what constituted 
episodes within a story, he was able to use these schema to inter- 
relate incoming information. Hence, schemata had an effect (.290) 
on comprehending by acting as organizers over-and-above the effect 


of Syntactic-Semantics which were used at a less global level. 
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In Chapter VI the indirect effect of the Syntactic-Semantic 
variable on reading comprehension via the Synthesizing variable 
was also discussed and found to be .102. The direct effect as 
noted above was .481. Hence, the total effect of the Syntactic- 
Semantic cueing strategy on reading comprehension was .583. This 
was, indeed, a powerful total effect coefficient and indicated 
that when the Syntactic-Semantic strategy was used effectively 
it affected the use of the Synthesizing strategy which in turn 
affected reading comprehension. The use of the Syntactic-Semantic 
strategy in this manner, then, enhanced its effect so that it 
became an even more powerful predictor of reading comprehension. 

On the basis of the relationships stated above, it was 
claimed that the two theories could be integrated. It was also 
claimed that the theories were complementary rather than competing 
because at least some aspects of each theory contributed to an 
understanding of comprehension ability when the components of the 
theories were considered simultaneously. Because of the clear 
cut evidence for the importance of the Syntactic-Semantic and 
Synthesizing strategies for reading comprehension in the Integrated 
Model #2, it was decided to conduct a factor analysis of all six 
variables in the model -- RDGCOMP, CONCAT, SYNTH, ASSOCIAT, SS 
and GP. The idea was that those variables which clustered with 
reading comprehension would be the variables representing the strat- 
egies that were a part of comprehending ability. The clustering 
of the remaining variables would indicate how the other strategies 
were related to one another but not directly related to reading 


comprehension. Table 21 presents the results of the analysis. 
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As can be seen from the factor matrix coefficients, three 
factors emerged. The first was clearly a comprehension factor 
and included reading comprehension, the Synthesizing strategy and 
the Syntactic-Semantic strategy. The abilities underlying these 
three variables had much in common and were basically concerned 
with the same thing. The second factor was one that appeared to 
involve the ability to associate two things. The variables that 
loaded on this factor were those representing the Associating 
strategy and the Grapho-Phonic strategy. As was mentioned prev- 
iously, the Association variable represented the ability to assoc- 
iate two pieces of incoming information. The Grapho-Phonic var- 
iable also represented the ability to make the association between 
two things, this time between the graphics or the letters and the 
phonics or the sounds the letters represent. Hence, there was 
a strong relationship between these two abilities but neither of 
them seemed to have a lot to do with comprehension. They may, 
however, be forerunners to comprehension and in that sense have 
been crucially important to comprehension while not directly rel- 
ated to it. 

The final factor consisted of a single variable, the 
Concatination variable and represented the simplistic use of in- 
formation abstracted from the text. Students who were often 
just stringing ideas together may not have been using their cognit- 
ive structures to assist them in interweaving the ideas. The 
readers also gave erroneous information perhaps because they did 


not have adequate cognitive structures to which they could relate 


the abstracted information, or they were using the wrong background 
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knowledge in interpreting the print. In either case, this strategy had 
little to do with comprehending ability. It seemed that what was impor- 
tant for reading comprehension was the ability to use one's language 
facility and one's background knowledge in order to predict or anticipate, 
to confirm the prediction or anticipation and to integrate information 

on a word, phrase, sentence, and paragraph level as well as across whole 
sections of text. The other strategies may have been important fore- 


runners to comprehension but they were not part of comprehension. 


Practical Implications of the Findings 


In a recent publication by the International Reading Association 
which is edited by Santa and Hayes (1981) and entitled Children's Prose 
Comprehension: Research and Practice, reference is made in the intro- 
ductory chapter to an account written by David Pearson on the resurgence 
of interest in comprehension. His claim is that comprehension at this 
point in time has become a dominant concern of both psychologists and 
educators. During the seventies there was a marked shift in psychological 
studies away from the behavioristic tradition where stimulus/response 
observables were of consuming interest tomentalistic and unobservable 
cognitive processes. Since reading comprehension is both mentalistic 
and unobservable directly, it has become a prime concern in the field 
of cognitive psychology. 

Reading educators have, during the sixties, reached a fairly 
clear consensus on the issues of teaching word identification. In over- 
simplifying the issue, what seems to have happened is that an eclecticism 
has emerged among teachers, researchers, and clinicians as to how best 


to teach word identification skills. As a result of such agreement 
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energy, time and interest have shifted to issues on what is, and how 
best to teach reading comprehension. 

This shift coincides with the growing uneasiness among teachers 
and administrators that something problematic is occurring in reading 
along about the grade four level. Pearson claims that several adminis- 
trators have complained to him that test scores begin declining at the 
fourth year level. Teachers are concerned that while they do a credit- 
able job of teaching word identification skills, their ability to teach 
comprehension skills is far from adequate. Consequently, teachers are 
requesting workshops to assist them in understanding how children 
comprehend, why they fail to comprehend, and what to do with and for 
them when they fail. The understanding of comprehending ability, then, 
has become a key concern not only for teachers of reading but for 
researchers as well. 

The importance of the present research for this resurgence of 
interest in comprehension is twofold. First, it confirms teachers’ hunches 
that decoding skills at the grade four level are, generally, fairly well 
developed and that the emphasis clearly needs to be elsewhere. The 
results of the basic cueing strategy model indicate that teachers would 
be well advised to place their emphasis on assisting readers in learn- 
ing how to use what they already know about language and the world to 
assist them in understanding print. If the reader's background is not 
adequate for the particular task at hand, then time needs to be spent 
developing sufficient schemata to enable the reader to cope with what 
he is expected to read. In other words, a shift in emphasis in develop- 
ing strategies is clearly suggested from this research; a shift away from 


the development of Grapho-Phonic skills and toward the development 
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of Syntactic-Semantic skills. 

Second, the present research clearly indicated that the most 
proficient readers were those who could abstract information from print 
and then interrelate the information at a fairly complex level. Of the 
three strategies (stringing ideas together, associating two ideas, and 
interrelating many ideas) the one that seems to need to be developed 
carefully is the integrative strategy. This, of course, is a most dif- 
ficult teaching task, much more difficult than assisting children in 
picking out details from a story and recalling them in a run-on fashion. 
However, to date it seems that much of the emphasis in teaching reading 
comprehension has been just that. Attention has also been paid to trying 
to get children to concatinate ideas into a story sequence and to see 
how one piece of the story fits in with the next, thereby, making some 
associations. The area of interrelating many ideas from within passages 
has either been dealt with haphazardly or on a very limited basis. 

Perhaps the emphasis at the grade four level needs to shift so 
that students begin relating ideas together through learning to para- 
phrase and to use connectives that encourage the perception of inter- 
relationships within the text. Teachers acting as models can show 
children how ideas are woven together by giving a summary or synopsis 
of a sidwy Ideas from the story read could be jotted down, then a 
succinct paraphrase using suggested integrative connectives could be 
undertaken by the teacher and students together and later by the 
students themselves. Suggestions along these lines are given in 
Pearson and Johnson (1978). 

Stemming from these two suggestions is the follow-up suggestion 


that basal readers include more exercises that emphasize the Syntactic- 
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Semantic and the Integrating strategies. Rather than including so many 
worksheets on noting details or story sequence, a more profitable 
direction may well be in devising more exercises that necessitated making 
inferences, summarizing and synthesizing information or that asked the 
student to pick out five important ideas from a short passage. The 
reader could then write or verbalize these ideas into three sentences 
that show how the five ideas relate to one another. Again teacher 
modeling would be essential to begin with but before long many children 


may become proficient at such activities on their own. 


Implications for Further Research 


This section will focus on two suggestions for further research; 
namely, modifications in the research design and re-specification of 


the model. 


Research Design 

When the current study was conceived, explicit information on the 
nature of discourse processing was not available. Hence, the study had 
to be conducted at an exploratory level in order to identify the dimen- 
sions or features underlying the processing of continuous discourse. 
Since this study has been at least somewhat successful in that it identi- 
fied three dimensions of such processing, future researchers may wish to 
build on these findings by using confirmatory factor designs or, alter- 
nately, by attempting to more carefully specify and measure each of the 
three constructs discussed in the study; namely, Descriptive ability, 
Associative ability and integrative ability. 


Since the recall categories were as effective as the connective 
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dimensions in predicting reading comprehension, and since each of the 
categories may be further disaggregated, a profitable procedure may 
be to modify the categories in order to more precisely measure a 
reader's abstractive and constructive processing ability. Further, 
it may be profitable to use smaller units of information (such as 

the syntactic structures devised by Fagan, 1978b) for analyzing 
recalls. In this way a comparison between the most appropriate 

sizes of units for recall analysis could be made. 

In addition to confirming or altering the design through 
variable measurement, shorter passages may prove to reduce measurement 
error. A longer passage was deliberately selected for the current 
study but, as a result, it often seemed that many readers gave a 
very sketchy overview of the story during recall. It was believed by 
the researcher that in many instances the readers remembered far 
more than what they retold. It was as though these readers were 
purposely trying to make a long story short and, as a result, skipped 
or glossed over many important episodes that would have enhanced the 
interrelatedness of what they did retell. Possibly by using a series 
of shorter passages, the depth of recall for each passage would be 
more complete and enough information on each child's processing 
ability could be gleaned so that more valid discourse processing 


variables could be constructed. 


Model Specification 


A model can be respecified either through the addition of 
important variables that should have been included or through dropping 


variables that were erroneously included. In the present research, 
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though some variables proved to be statistically insignificant, the 
sample size and the measurement error in the discourse processing 
component of the model may have accounted for this. Thus, if the sample 
size were increased and the measurement error reduced some of the 
apparently nonsignificant variables could turn out to be theoretically 
important. Therefore, there is little justification at this stage 

for dropping variables. 

Several variables may have been omitted from the integrated 
model of reading comprehension. For example, reading comprehension 
is probably more than just a function of competency in the use of 
cueing strategies and discourse processing strategies. In addition, 
the child's level of hypothetico-deductive thinking may be a factor. 
There is also the possibility that instructional conditions within 
school classrooms may operate to either enhance or constrain reading 
comprehension. For example, the reinforcement/reward structure of 
the classroom may be a factor, as may be the opportunity to learn to 
read during class time. Research needs to be done in order to ascertain 
the extent to which the thinking stage of the child and the instructional 
conditions of the classroom affect reading comprehension. 

Models may be extended both backwards and forwards. A 
researcher may wish to consider the backwards extension to the current 
integrated model through the inclusion of dimensions of the child's 
home environment. Good readers seem to have richer background exper- 
iences to draw on than poor readers. By an examination of the child's 
opportunities to enhance his general knowledge through family interaction 
and experiences, the predictive power of the model might be improved. 


Other dimensions of the home environment which may be of interest 
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include the reinforcement structure and the expectation structure. 

It is often forgotten that reading is the single most power- 
ful predictor of competency in the content fields of schooling. In 
this sense, reading is an intervening variable. Thus, an obvious 
forward extension to the study would be to examine the model of 
reading as a predictor of performance in the major school subjects. 

In future research, consideration should also be given to 
the formulation of dynamic models of reading comprehension; that is, 
through the specification of a longitudinal research design. In 
this way the researcher can incorporate variables which change over 
time into the design and can attempt to identify the change processes 
in reading. 

It cannot be claimed on the basis of a single study that 
the integrated model of reading comprehension has been confirmed. 
Rather the research will have to be replicated, hopefully using 
improved instrumentation, a longitudinal research design, and improved 


model specification. 


Concluding Statement 
The goal of the present study was to formulate and estimate 
a model of the relationships between the reading strategies of grade 
four pupils and their reading comprehension. The views of researchers 
from two schools of reading research were drawn upon; the cueing 


strategy school which uses a psycholinguistic approach, and the 


= ——r -_ 


other epee ee a he od be wmneirtse's 


— 
" Lemus? Tuuer shgeda @SF “ot pottie lx ina rs03 wie 
wee 
nl . .tyged Lesiiee tp -abioat mina er yn ws ranqniad * 
i” ; re ‘ 
soivGAa (ey knee % eyretal ics = eet ue: 


y an? tym xo Ot: sd bttiew viute ats of -noteite 

2 i‘ 

eto due tedtioe retem of9 da Soaptot- To water = 
o he 

¥> 

3 wavew od cele Oty pote mot nepal tana Aa eeveer “enitut — 


‘ 


ne 

ya * Incite Yrerhaes * ei Xun 4m “em 40 | wertok 
risesesy tether Maui “WwW 6 noldaatiaetad 
i , : + 


N ; a 
tom Shove ioedy ettdabreyetefeseus! ma cadorediae odd J 
: i ~ ; a - 


: ~ ia 
soyeed 44 “i? ~bteed) ey Jyuegrs @py bow mgteel gate at 


7 F - “ ; y a an) onan - 
=e sian 


~ 
™ 


“Saad wT (A ‘aa , ; LD od Toma _ x 
Smt}? neasd a2 1 nePuire borg Se: i way 44 abst te ts a8 %¢ a4 


] 
a 


tien yitobanuib:,paemebbger 4a sy ovat fit tai 


Lawerret nib «losaudet Dialieplignel™ * bemeh a 


sTamigen hin avec es 
-ohety iw zelqoticss sath 


. Aste von Yo. wea 
we —" 
- ales % . o sian vty 


gui _— 


205 


discourse processing strategy school which uses an abstractive-construc- 
tive approach. Thirty-three independent variables were generated by 
the two theories which is far too many for model building purposes since 
the goal of model building is not to mirror the enormous complexity 
of reality but rather to reduce the features of that reality to a more 
manageable form. 

The task, then, was to try to simplify each of the theories 
in order to evaluate the extent to which they were competing or 
complementary explanations of reading comprehension. First, inadequately 
measured variables or variables which conveyed little information over- 
and-above those of other variables were dropped. The remaining 
variables were clustered into groups, and those in each group were 
aggregated through the use of either confirmatory or exploratory factor 
analysis. 

The result was the identification and measurement of two 
cueing strategy variables, the Grapho-Phonic strategy and the Syntactic- 
Semantic strategy, and four discourse processing strategy variables. 
The latter variables were referred to as a Content of recall strategy 
and three dimensions of the Structure of recall strategies; namely, 
Descriptive, Associative and Integrative. 

Incremental model building begins with the formulation and 
estimation of simple or basic models. Work on more complicated 
systems proceeds by extension, elaboration and integration; that 
is, from what is known to what is unknown. Initially, four basic 
models were estimated using ordinary least squares regression: (1) 
a cueing strategy model; (2) a content sub-model; (3) a structure 


sub-model; and (4) an integration of the cueing strategy model with 
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the two sub-models of discourse processing. The results showed 
that both theories separately constituted explanations of reading 
comprehension. The stage was set, then, for a test of an inte- 
grated model of reading comprehension. The estimates of the first 
integrated model were difficult to interpret. A second-order 
factor analysis of the combined Content and Structure variables 
was called for in order to further simplify the discourse process- 
ing strategies. These were finally identified as strategies 
related to Concatenation of information, the Association of infor- 
mation, and the Synthesis of information. 

The estimates of the final integrated model of reading 
comprehension demonstrated convincingly that the two theories were 
complementary. This, in effect, means that it is minimally 
necessary to include both cueing strategies and discourse processing 


strategies in an explanation of reading comprehension. 
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CTBS Reading Comprehension Skills 
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READING COMPREHENSION 


(Details) — To Recognize and Understand Stated or 
Implied Factual Details and Relationships 
D-1 To recognize and understand important facts 
and details 
D-2 To recognize and understand implied facts and 
relationships 
D-3 To deduce the meaning of words or phrases 
from context 


(Purpose) — To Develop Skill in Discerning the Pur- 
pose or Main Idea of a Paragraph or 
Selection 
P-1 To detect the main purpose of a paragraph or 
: selection 
P-2 To recognize the main idea or topic of a para- 
graph or selection 


(Organization) — To Develop Ability to Organize Ideas 

O-1 To recognize common elements or parallel 
topics in incidents or paragraphs 

O-2 To recognize proper time sequence 


(Evaluation) — To Develop Skill in Evaluating What 
is Read 

E-1 To develop generalizations from a selection 

E-2 To recognize the writer’s viewpoint, attitude, 
or intention 

E-3 To recognize the mood or tone of a selection 

E-4 To recognize outstanding qualities of style or 
structure 
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Reading Passage: ''Space Pet" 
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Instructions to Students Before Reading the Passage 
"T would like you to read this story out loud for me. 
While you are reading I'll have the tape recorder on. If you come 
to a word you don't know just say what you think it is and carry 
on. If you really can't get a word, skip it and keep on reading. 
After you have finished reading I'll ask you to tell me the story 


in your own words." 


Instructions to Students After Reading the Passage 
"Can you tell me the story in your own words? What was the 


story about? Tell me everything you can remember." 
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Space Pet 


As far as I know there has 
never been a rule against pets in 
a space station. We had just 
never had any pets until Sven 
Olsen decided he wanted one. 
None of us ever figured out why 
he chose the pet he did. 

I first saw Claribel when I was 
working in my office. I heard a 
musical whistle near my ear and 
thought it had come over the 
radio. I waited for the news to 
follow. Instead, there was a 
lovely song. I looked up and had 
my first view of Claribel. 

She was a small yellow canary, 
hanging very still in the air. Her 
wings were folded quietly at her 
sides. She could stay that way 
because nothing has any weight 
in space. Before I recovered 
from the surprise of seeing a Ca- 
nary in our space station, she did 
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a kind of backward loop. No 
earthbound canary could have 
done it. 

In no time at all, Sven’s pet 
was everybody’s pet. We had a 
little trouble hiding her when im- 
portant guests came to visit the 
space station. We couldn’t be 
sure if we were breaking any rule 
having her there. But we liked 
her too much to take a chance on 
losing her. 

Claribel always got noisy when 
we hid her. Sometimes we had 
to think fast to explain the peeps 
and whistles that came from the 
oddest places. There were a few 
narrow escapes, but then who 
would ever dream of looking for 
a canary in a space station? 

All of us at the station were on 
duty for twelve hours at a time. 
This was not as hard as it 
sounds, since you need little sleep 
in space. Of course there is no 
“day” and “night” when you are 
always floating in sunlight. But 
we found it easier to think of 
time as being divided into day 
and night. 
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One ‘morning’? when I woke 
up, I could scarcely drag myself 
out of bed. I was still only half 
awake when I joined the other 
men at breakfast. I noticed they 
seemed unusually sleepy, too. 
Then I saw that one seat at the 
table was empty. 
‘“‘Where’s Sven?” I asked. 
‘“‘He’s looking for Claribel,”’ 
someone answered. “He can’t 
find her. She usually wakes 
him up.” 
Just then Sven appeared at the 
door. In his hand lay a tiny 
bunch of yellow feathers, with 
claws sticking up in the air. 
“What happened?” we asked. 
“T don’t know,” said Sven sad- 
ly. “I just found her like this.” 
“Tet’s have a look at her,” 
said Jock Duncan, our cook and 
doctor. We waited in silence 
while he held Claribel against his 
ear, trying to hear a heartbeat. 
Presently he shook his head. 
“T can’t hear her heart. But 
that does not prove she’s 
dead. Let’s try giving Claribel 
some oxygen.” 
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Claribel was put into a face 
mask. It was as large as an oxy- 
gen tent for her. To our de- 
lighted surprise, she came back 
to life at once. Beaming broad- 
ly, Sven removed the mask and 
she hopped onto his finger. She 
sang her song, then fell over 
again in his hand. 

“TI don’t understand what’s 
wrong with her,”’ said Sven. 

‘“‘She’s never done this before.” 

For the last few minutes I had 
been trying to remember some- 
thing. My mind seemed to be 
working very slowly, as if I were 
still sleepy. 

Suddenly I understood. “There’s 
something wrong with the air!” 

I yelled. ‘“That’s why Claribel 

passed out. I just remembered 

that coal miners often take ca- 

naries down into mines to warn 

the men when the air is bad.” 

“Oh no!” said Jim, our engi- 
neer. “The alarm would have 
gone off. We have two good 
warning systems.” 

“The second alarm isn’t con- 
nected yet,” another man re- 
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minded him. That really upset 
Jim. He left without a word. 
The rest of us passed around the 
oxygen bottle like an Indian 
peace pipe. We gave Claribel 
more oxygen, and she came back 
to life. 

Ten minutes later Jim came 
back and explained what had 
happened. During the night, part 
of an air line had frozen and the 
alarm had failed to go off. Half 
a million dollars worth of engi- 
neering instruments had let us 
down. Without Claribel, all of 
us might have died. 

Today, if you should visit a 
space station, don’t be surprised 
if you hear a canary singing. It 
means you have a double safeguard 
at the cost of some birdseed. 
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Code Sheet for Cueing Strategy Variables 
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Code Sheet for Clausal Informational Units 
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: 5B 
that it was dead./ And then he gave her some oxygen/and she came back 
to life again./ And then she Bo out again. / And, then ...(um)... 
B EAEaae Be). Hitman 

he realized that (um )it wasn't just/that she was sick. / It was something 
wrong with the air./ And then he just gave her more oxygen/and she came 


Back to life again./ And)... and then they De to see/what was wrong 


] 
with it./ And then they fixed it. | Then it was all right earn / 


fp = Y (text specific information) 
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(text external information) 


/ / = clausal boundary 
/ / = incomplete clausal unit 
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( ) = hesitation or pause -- um, ah, repetition of words 
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